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Pa6ouas nporpamma o01ieo6pa3oBaTeIbHON yIeOHOH qUCLIUITITAHEL
«MatemMaTHhKay ABJIAETCH YaCThIO MPOrpaMMBI TOATOTOBKY KBAaIU(PUIUPOBAHHBIX
pabouux, ciayxanmmx mo npodeccun 43.01.09 «IloBap - KOHAUTEP» U COCTABIIEHA B
COOTBETCTBHH C «PEKOMEHAIMSIMHU [10 OPTaHU3ALMH [TOJIyYEeHHs CPETHEro
o61ero o6pazoBaHus B Mpejieiiax 0CBOCHUs 00pa30BaTeNbHEIX IIPOrPaMM Cpel-
Hero nmpodeccroHaILHOro 00pa3oBaHus Ha 6a3e OCHOBHOIO o0miero o6pasoBaHus
¢ yuerom tpebosanuit ®I'OC CITO u nomywaemoii npodeccun CIIO» (mucemo
JlerapTaMeHTa FOCy IapCTBEHHOM MONUTUKY B chepe MOATOTOBKA Paboyux KaapoB
1 IT1IO Muno6puayku Poccun ot 17.03.2015 r. Ne 06 - 259) 1 Ha OCHOBaHMH
dbenepansHOro rocyaapcTBeHHoro obpasosarensHoro cragaapra CIIO no
npocdeccun 43.01.09 «IloBap - koHAUTED»

Opranusanus paspaborurk: ['ocyaapcTBeHHOE OIOIKETHOE TPOMECCHOHANILHOE

oOpa3zoBaTeTbHOE YUpexIeHne Y GUMCKUN KOJUIeIK MHAYCTPUH ITUTAHUS U
cepBHca.

PazpaGoTumku:

ABxaToBa HeHapa PaJII/I(i)OBHa - IpernoaaBaTeib AUCHUINUIMH «KMaTeMaTHuKa»,
BBICIIAA KaTCTroOpusi.

PaxumoBa Huna IlaBnosHa - npenoaaBaTeiib AUCUUININH «MaTeMaThKa», BbICIIAA
KaTeropus.
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1. HOACHUMTEJIBHAS 3AIINCKA

[Iporpamma oO0mieo0pa3oBaTenbHON yueOHOU AUCHUIUIMHA «MaremaTukay:
npeaHa3HaueHa IS M3YYCHWS  MaTeMaTMKH B NPOo(EeCCHOHATBHBIX
oOpazoBatenbHbix opranm3amusx CIIO, peamusyrommx  00pa3oBaTENbHYIO
nporpaMMy cpeaHero ooéimero oOpa3oBaHUS B TpeJesax OCBOCHHUS OCHOBHOMU
npodeccuonansHoi oopazoBatenpHOU mporpammel CITIO (OITOIT CIIO) na 6aze
OCHOBHOTO 00ITIeT0 00pa30BaHMs MPH MOJATOTOBKE KBATU(DHUITMIPOBAHHBIX pa0OYHX,
CITyXaIliX U CIIeIUATUCTOB CPETHETO 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuii I'OC cpennero ob1Iero
o0pa3oBaHMs, TPEAbSIBISEMBIX K CTPYKType, COJIEp)KaHUI0 U pe3yJbTaTaM
OCBOCHHS yueOHOM nucUIUIMHBI «Marematukay; ¢ yuetom [IpumepHoit 0CHOBHOM
00pa3oBaTeNbHONM MPOTrpaMMbl CpelHEero oOiiero oOpa3oBaHUsA, OJ0OpPEHHOMN
peuieHreM ¢enepaabHOro y4eOHO - METOJMYECKOTO OOBEAMHEHHUsS] MO OO0IIeMy
obpazoBanuio (rpotokon oT 28 wuroHs 2016 r. No2/16-3); B COOTBETCTBUU C
PekoMeHmauusiMu 10 OpraHU3alyy MOJYYEHUs CPEeIHEro o0mero oopa3oBaHus B
npenenax OCBOCHHsI 00pa30oBaTeNbHBIX MPOTPaMM CPEIHEro MpoQecCHOHATBHOTO
oOpa3zoBanusi Ha 0a3e OCHOBHOIO OOILEro oOpa3oBaHUsl C y4eToM TpeOOBaHUM
dbenepalbHBIX TOCYAapCTBEHHBIX 00pa30BATENbHBIX CTAHAAPTOB U IMOJTy4aeMOU
npodeccur WM CHEIUAIbHOCTH CpeAHero mnpodecCuOHAIbHOTO 00pa3oBaHUs
(mucemo JlemapraMeHTa TOCYJAapCTBEHHON TMOJMUTUKH B cQepe MOJITOTOBKHU
pabounx kaapoB u IO MwunoOpnayku Poccum ot 17.03.2015 Ne 06-259); ¢
yuetoM YTouHeHuHU K pekoMeHnanusm OI'AY OHMPO (IIporokon Ned ot 25 mad
2017 r.)

Conepxkanue mnporpammbel  «MaTeMaThka»  HampaBiIeHO Ha  JOCTHXKEHUE
CIEIYIOIINX LeJIe:

e oOeccneueHns CHOPMUPOBAHHOCTH  TPENCTABICHUA O  COIHAIBHBIX,
KYJIBTYPHBIX U UCTOPUYECKHX (PaKTOpax CTAHOBJICHHSI MATEMAaTHKU;

e ofOecrnieueHUs C(HOPMHUPOBAHHOCTH JIOTHYECKOTO, AJITOPUTMHYECKOTO W
MaTEMaTHYECKOTO MBIIUICHUS;

e obOecrnieueHHss CHOPMUPOBAHHOCTH YMEHHUN TIPUMEHSTH IMOTYYCHHbBIC 3HAHHMS
IIPH PEIICHUH PA3IMYHBIX 3a/1a4;

e o0ecrneueHus: cPOPMUPOBAHHOCTH MPEJICTABICHUN O MAaTEMATUKE KaK YacTu
OOIICUeIOBEUECKON  KyJNbTYyphl, = YHUBEPCAILHOM  SI3bIKE  HAYKH,
TI03BOJIAIOIIEM OIMCHIBATH M U3y4YaTh PEATbHBIE TIPOIICCCHI U SIBIICHUS.

B nporpamMmmy BKIIIOUEHO cojiepkaHue, HalMpaBiIeHHOE Ha (POpMUpPOBAHHE Y
CTYJICHTOB KOMIIETCHITUM, HEOOXOIUMBIX MJia KadecTBeHHOro ocBoeHus OIIOIT
CIIO Ha 6a3e ocHOBHOro 00I1Iero oO0pa3oBaHus C MOJYYEHHUEM CPEIHETO OOIIEro
oOpa3oBaHHMsI — TPOTPaMMbl TOJATOTOBKH KBAJIM(DHUIIMPOBAHHBIX pabOUMX,
CITy>KallliX, TPOrpaMMbl MOJArOTOBKY crienianucToB cpeanero 3seHa (IITIKPC).



[Iporpamma yueOHOM AUCHUIUIMHBL «MaTtemMaThkay sBISIETCS OCHOBOM st
pa3paboTku  pabouux  mporpamMm, B KOTOpbIX  IpodeccroHalbHbIE
o0pa3oBaresibHbIE OPTraHM3allMU, peaTu3ylolue O00pa30BaTEIbHYI0 MNPOrPAMMY
cpeaHero oomero oOpaszoBanus B mpeaenax ocBoeHust OIIOIT CIIO na 6asze
OCHOBHOT'O 00IIero o0pa3oBaHus, YTOUHSIOT COJIEpKaHUE Y4yeOHOro maTepuana,
MOCJIEA0OBATEILHOCTh €TI0 M3YYEHHUsI, pacrpeeicHue Y4eOHbIX 4acoB, TEMAaTHKY
pedepaToB, BUABI CAMOCTOSITEIBHBIX PAa0OT, YUUTHIBAs CHENMU(PUKY MPOTPaMM
MOATOTOBKM  KBATU(DUITUPOBAHHBIX pabOUMX, CIYKAMUX ¢ CICIHAINCTOB
CpeIlHero 3B€Ha, OCBauBaeMoi Mpo(eccuu Wiv CrennuaaIbHOCTH.

[Io MuMO TEM, KOTOpBIE PEKOMEHIAOBAHBI B IMPUMEPHOU MPOrpaMMe IO
matematuke (2015r), B pabodyro mporpamMmMy BKJIIOYEHBI TaKU€ pa3eiibl:
ANEKTUBHBIN Kypc «Penienus 3aaa4 ¢ Mporu3BOACTBEHHBIM cojiepxkanuem» (12 1),
BBenenune B crepeomerputo (3 4) U BbIJENCHB Yachl HAa moBTOopeHue (15 4), B
LEJISIX TOBBIINICHUS MHTEpeca K M3y4aeMOMY MpPEeAMETY U YMEHHIO MPUMEHSTH B
oynymieit npodeccun. Beero 30 yacoB - 3a CYET YMEHBIIIEHUS] YaCOB B HEKOTOPBIX
TeMax.



O01mas xapakTepucTUKA y4eOHOW TUCIUIIIUHBI

Marematuka  sBisercss — GyHIAaMEHTAJIbHOM  00IIe00pa3zoBaTebHON
JUCIHUIUIMHOM CO  CIIOKUBIIMMCSL yCTOHYMBBIM  COJIEp’)KaHHEM U OOIIMMHU
TpeOOBAaHUSIMU K TIOJITOTOBKE 00YJarOIINXCS.

B mpodeccronanbHbx 00pa30oBaTENbHBIX OpPTaHU3AIUAX, PEATU3YIOIINX
o0Opa3oBaTellbHyl0 NporpamMMmy CcpeaHero ooOmero o0Opa3oBaHus B Mpeneiax
ocBoenusi OIIOIT CIIO na 6a3e OCHOBHOro 00IIero oOpa3oBaHMs, H3YUYECHHE
MaTeMaTUKd HMMEEeT CBOM OCOOCHHOCTHM B 3aBUCUMOCTH OT MNpoQuiis
poheCCHOHAIBHOTO 00pa30BaHUs.

I[Ipu  ocBoenmn  mnpodeccuit CIIO wu  cmemmanbHoctedt  CIIO
€CTECTBEHHOHAYYHOTO npoduis PO eCCUOHAIBHOTO oOpazoBaHusl,
cnenuanpHocted  CIIO  rymanuTapHoro  npoduiass  npodeccHOHalIbHOTO
oOpa3oBaHHsl MaTemaThka u3ydaercs Ha Oa3zoBom ypoBHe DPI'OC cpennero
obmiero obpazoBanusi, npu ocBoeHuu npodeccuii CIIO u cneunanbHocTeit CI1O
TEXHUYECKOTO U COLMAIBHO-P)KOHOMHYECKOTro mpoduiiet mpodeccruoHanIbHOro
MaTeMaTuka wu3ydaeTcsa Oosee yriayOJieHHO, Kak mnpoduibHas ydyeOHas
TUCIMIUIMHA, YYMTHIBAIOIas crneuu@uKy ocBamBaeMblX mpodeccuid  wim
CIIEIMAIbHOCTEMN.

OTO BbIpa)KaeTcsi uepe3 coJep)kaHue OOyuyeHHus, KOJMYECTBO YacoB,
BBIJICJISIEMBIX Ha M3yYEHHE OTACIBbHBIX TEM MPOTPAMMBbI, TIIyOHMHY MX OCBOEHUS
CTyJIGHTaMH, uYepe3 O00beM H XapakTep MPaKTUYECKUX 3aHSATHH, BUIBI
BHEAYIUTOPHOMN CaMOCTOATEIbHON PaOOTHI CTYAEHTOB.

OO61mue e N3y4eHus MaTeMaTUKU TPAJAUIIMOHHO PEAM3YIOTCS B YETHIPEX
HaIpaBJeHUs X — OoOIlee MpeACTaBIeHHe 00 HIeSsX U METOJax MaTeMaTHKH,
WHTEIJICKTyallbHOE  pa3BUTHE, OBJIAJICHUE HEOOXOJUMBIMA  KOHKPETHBIMU
3HAaHUSMU U YMEHUSIMH, BOCTIUTATEIHbHOE BO3/ICHCTBHE.

[Ipodunuzanus neneii MaTeMaTHYECKOro 0Opa30BaHUs OTpaKaeTcs Ha
BBIOOPE MPUOPUTETOB B OPraHU3allMU YI€OHOU AeaTenbHOCTH o0ydarommxcs. s
TEXHUYECKOTO, COIMATbHO-3KOHOMHUYECKOTO Tpodmiei mpodhecCHOHATBEHOTO
oOpa3oBaHHsl BBIOOp IeJe cMellaeTcs B MPAarMaTUYecKOM HAaNpaBICHUH,
IpeIyCMAaTPUBAIOIIEM YCHJIEHHE M PpacCUIMpEeHHE TMPUKIAJAHOTO XapakTepa
U3YYCHUS MaTEeMaTHKH; MPEUMYIECCTBEHHOW OpUEHTAIMM Ha alTOPUTMHYECKUN
CTHJIb MO3HABATEILHOM JeSITCIIbHOCTH. st TYMaHUTApHOTO u
€CTECTBEHHOHAYyYHOTO mpodwmwield npodecCHOHATBHOTO 00pazoBaHusi Oolee
XapaKTepHBIM SBJISICTCS YCUJICHHE OOIICKYJIbTYpPHOW COCTaBISIONIEH ydeOHOU
JTUCIMIUIMHBL C OpPUEHTAIMEeH Ha BU3YAJIbHO-OOpa3HBIA M JIOTUYECKUN CTHIH
y4eOHOM pabOTHI.

N3ydenne mMaremMaTHKH Kak TpoQuiIbHON 00111e00pa3oBaTeibHON yueOHOH
JUCHUIUIMHBI, YYUTHIBAIOMIEH CreIU(PHUKY OCBaMBAeMbIX CTyIEHTaMH mpodeccuii
CIIO nnu cnenuansHoct CITIO, oOecnieunBaeTcst:

e BBHIOOPOM PA3TUYHBIX [TOAXO0/I0B K BBEJICHUIO OCHOBHBIX MOHATHU;
e (GopMUPOBAHHEM CHUCTEMBbl YYEOHBIX 3aJaHHI, 0OECTIeYNBAIOLINX
s (heKTUBHOE OCYIIECTBICHNE BHIOPAHHBIX IEEBBIX YCTAHOBOK;



e oOorameHueM CHeKTpa CTWIeH Yy4eOHOW JeATEeTbHOCTH 32 CYET
COrJIacCOBaHUsl C BEAYIIMMH JI€ATEIbHOCTHBIMU XapaKTePUCTUKAMHU
BBIOpaHHOM TIpodeccru/ cerualbHOCTH.

[IpodunbHas cocTaBisOmIasl OTpakaeTcs B TPEOOBAHUSX K IMOJATOTOBKE
OOyJaroIIMXcsl B 4aCTH:

e 00miei cucTeMbl 3HAHUI: CO/Iep KATEIbHbIE TPUMEPhI HCTIOIb30BAHMUS
MaTeMaTHYeCKUX HUIe W  METOJOB B  Mpo(decCHOoHATBHOM
NEeSTeTHbHOCTH;

® VyMEHHUH: pa3iuuue B ypOBHE TpeOOBaHUU K  CJIOKHOCTH
PUMEHSIEMBIX aJITOPUTMOB;

® MPaKTHYECKOTO HCIIOIh30BAaHUS MPUOOPETEHHBIX 3HAHWUN M YMCHHIA:
WHIUBUyAIbHOTO y4eOHOTO OMBbITa B TTOCTPOCHUU MATEMaTHUYECKUX
MOJIeJIeH, BBITIOJTHEHNUN UCCIIEI0BATEIbCKIX MTPOCKTOB.

Takum o0pa3om, peanuzanus COJAEPKAHUS YYECOHOM  JTUCIUTIIUHBI
OPUEHTHPYET Ha MPUOPUTETHYIO POJIb MPOILECCYAThHBIX XapaKTEPUCTHK y4eOHOM
paboThI, 3aBUCAIUX OT MPoduis MpodhecCuOHATHFHOTO 00pa30BaHUs, MOTYyUCHUS
OTbITa WCTOJH30BAHUS MATEMAaTHKH B COACPXKATEIBHBIX W TMPOQPECCHOHATHHO
3HAYMMBIX  CHTyallUsX IO  CPaBHCHHIO ¢  (hOpPMaJIbHO-YPOBHEBBIMU
PE3YNbTATHBHBIMHU XapaKTEPUCTUKAMHU OOyICHHUSI.

Conepxanue y4yeOHOM AMCHUIUIMHBI pa3pabOTaHO B COOTBETCTBUU C
OCHOBHBIMHU COZEPKATEIBHBIMU JIMHUAMH 00yUEHHUSI MAaTEMATHKE:

e anreOpauyeckas JIMHUS, BKIIIOYAIONIAsi CUCTEMATU3AINIO0 CBEACHUM O
qHCcliaX; U3yYeHHE HOBBIX U 00O0OIIEHHE paHee N3YUYECHHBIX OIepaluii
(BO3BeZicHME B CTENEHb, W3BJICUCHHE KOPHS, JorapudmupoBaHHe,
CHUHYC, KOCUHYC, TAaHT€HC, KOTAaHT€HC U OOpaTHbIE K HHUM); U3YUYECHUE
HOBBIX BHJIOB YHCJIOBBIX BRIPQKEHUN U (POPMYIT; COBEPIIICHCTBOBAHHE
MPAKTUYECKUX HABBIKOB M BBIYHCIUTEIBLHON KYJIbTYPHI, pACITUPCHHE
u COBEPILEHCTBOBAHUE anredpanvecKoro anmnapara,
chOpPMHUPOBAHHOTO B OCHOBHOW IIKOJIE, M €ro NpHUMEHEHHE K
PEIICHUIO0 MaTEMaTHICCKUX U TIPUKIIATHBIX 3a/1a4;

® TeopeTHKO-(QOYHKIIMOHAIbHAS JIMHUS, BKIIOYAOIIAs CHCTEMAaTH3AIUIO
M pacllupeHHe CBeAEHUM O (YHKIUAX, COBEPILICHCTBOBAHHE
rpa@uYecKuXx yMEHUN; 3HAKOMCTBO C OCHOBHBIMU WACSIMHU W
METO/IaMH MAaTeMaTHYeCKOTO0 aHaln3a B O00BEME, MO3BOJISIOIMIEM
UCCJIENOBAaTh DJJIEMEHTApHbIE (YHKIIMM W pemaTh MPOCTEHIINe
reoMeTpuyeckue, GU3nIecKre u APyrue NpUKIaIHbIe 3aa9H;

® JIMHUS YPAaBHEHWA W HEPABEHCTB, OCHOBAHHAs HA MOCTPOCHUU U
UCCIICIOBAaHUM MAaTEeMaTHUYECKUX MOJeNiel, TMepeceKaromasics ¢
anreOpaMveckol ©  TEOPETUKO-QYHKIMOHATBHOW  JIMHUAMH |
BKJIIOUAIOIAasl ~ Pa3BUTHE W COBEPIICHCTBOBAHHE  TEXHUKHU
anreOpandeckux MpeoOpa3oBaHMM JUIsi  pelIeHUs  ypaBHEHUIA,
HEPaBEHCTB M CHCTEeM; (OPMHUpPOBAHHE CIIOCOOHOCTH CTPOUTH H
UCCJIEIOBATh MPOCTEHIINE MAaTEMaTUYECKUE MOJCIU TMPU PEHICHUH
MPUKJIAIHBIX 337124, 3a/1a4 U3 CMEKHBIX U CIIEIUATbHBIX JTUCITUTUINH;



® TEOMETpUYECKasl JMHUS, BKIIIOYAIOIAsl HarJisiiHbIe MPEJACTABICHUS O
IPOCTPAHCTBEHHBIX PUTYpax U U3yUYE€HUE UX CBOMCTB, (HOPMUPOBAHKE
U pa3BUTHE MPOCTPAHCTBEHHOI'O BOOOPaKEHMSI, Pa3BUTHE CIIOCOOOB
r€OMETPUYECKUX U3MEPEHUH, KOOPIMHATHOTO U BEKTOPHOTO METOOB
JUTSI pEIICHUSI MaTEMaTUYECKUX U TPUKIIAIHBIX 3a/0a4;
® CTOXacTUYEeCKasl JIMHWS, OCHOBAaHHAs HAa Pa3BUTUU KOMOWHATOPHBIX
YMEHUU, MPEJICTABICHUIN 0 BEPOSATHOCTHO-CTATUCTUYECKUX
3aKOHOMEPHOCTSX OKPYKAIOILIEro Mupa.

N3ydenune oO011eo0pa3oBaTebHOM Yy4eOHOM IUCHUIUIMHBI «MaTtemaTukay
3aBepIIaeTCs MOJABEJCHUEM UTOTOB B (popMe IK3aMeHa B paMKax MPOMEKYTOUHOU
aTTecTallud CTyJIEHTOB B mporecce ocBoeHuss ocHoBHou OIIOII CIIO ¢
nojyueHuemM cpeanero oomiero oopazoanus (IITTKPC).

Oobs1acTh NIPUMEHEHUSA MPOTPAMMBbI

IIporpamma  yd4eOHOM  IUCHMIUIMHBI  SIBJSETCS  YacThl0O  OCHOBHOM
npodheCCHOHAIBHOM 00pa30BaTelIbHOM MporpaMmbl B cooTBeTcTBUH ¢ DPI'OC
cpeaHero oo1iero oopa3oBaHus

[Iporpamma pa3paboTana Ha OCHOBE MPUMEPHOUN MPOTPaMMBbI yueOHOM
TUCIMIUIHBI «MatemaTtukay s criennanbHocTeit CIIO, onobpennoit Hayuno-
Meroanueckum copetoM Llentpa mpodeccronansuoro oopazopanust GI'AY
«®UPO» 1 pekOMEH0BAaHHOM JIs1 peaiu3allii OCHOBHOM TPO(eCCHOHATbHON
obOpazoBatensHOlM iporpamMmbl CITO Ha 6a3e 0OCHOBHOTO 00IIIEro 00pa3oBaHMUsl C
MOJIy4YeHUEM cpesiHero ooiiero oopazonanus, [Iporokon Ne 2 ot 26.03. 2015.,
[TpoToxon Ne3 ot 25 mast 2017r. A Takxe Ha OCHOBaHUU (peiepaibHOTO
rocyaapcTBeHHoro oopazosatenbHoro crannapra CI1O no npodeccun 43.01.09
«IToBap - koHAUTEP»

MecTo y4eOHOH AUCHUIIMHBI B CTPYKType OCHOBHOH Npo(eccHOHAIBLHOI
o0pa3oBaTeJbHON MPOrPaMMBbI

VYyeOnast nucuuniuHa «MareMatukay SBISETCS Y4€OHBIM MPEIMETOM
o0si3atenbHOM TIpeaMeTHON obnactu «Matematukay DI'OC cpennero oOriero
00pa3oBaHUsl.

B mnpodeccuonanbHbiXx 00pa3oBaTEIbHBIX OpPraHU3AIMUAX, PEATU3YIOIINX
00pa3oBaTeNbHYI0 TPOrpaMMy CpEIHEro oOIIero ooOpa3oBaHHs B IIpejaesiax
ocoenust OIIOIT CIIO na 6aze ocHOBHOro o0OIero oOpa3oBaHus, ydeOHas
nucIuIunHa «Marematrkay u3yqaercsi B 001eo0pa3oBaTeIbHOM IUKIIE YI€OHOTO
mwiana OIIOIT CIIO nHa 6Ga3e OCHOBHOTO 001Iero OOpa3oBaHUs C IMOJTyYEHUEM
cpeanero obmiero oopazosanus (ITIITKPC).

B yue6nsix mranax IITKPC, yueOnas aucruminaa MaTteMaTrka BXOJIHUT B
cocTaB 00mUX 0011e00pa30BaTENbHBIX YUEOHBIX NUCIUIUIAH, (DOPMUPYEMBIX U3
obs3aTenbHBIX TTpeaMeTHbIX obnacteit @I'OC cpennero oduiero oopa3oBaHus, s



npodeccuit CIIO wnu cnenuansHocTedt CIIO cooTBercTBYMOIIEro Mpodus
npodheCCUOHAIBHOTO 00pa30BaHUs.

Pe3yabTaThl 0CBOCHUSA YUEOHOM IMCIUTIIMHbBI

OcBoeHue  coxepxkaHusi  ydyeOHOM  jmucuMIUiMHbL  «MareMmaTtukay
o0ecrneunBaeT JOCTUKEHHE CTYIEHTaMU CIEAYIOLIUX pe3y1bmamog:.

JAUUYHOCMHDBIX.

e chopMUPOBAaHHOCTh TMPEACTABICHUN O MaTeMaTHKE KaK yHUBEPCATHHOM
SI3bIKE HAYKH, CPEJICTBE MOJICIIMPOBAHUS SBJICHUI U TIPOIIECCOB, 00 HUJEAX U
METOJaX MaTEMATHKH;

e [IOHUMaHWE 3HAYMMOCTH MaTEMaTUKH [UII  HAYYHO-TEXHHUYECKOTO
nporpecca, chOPMHPOBAHHOCTh OTHOIICHUS K MaTeMaTHKE KaK K YacTu
OOIIEYeIOBEYECKON KYJIBTYPhl 4epe3 3HAKOMCTBO C HCTOPHEH pa3BUTHS
MaTEMaTUKH, SBOJIIOIMEH MaTEMaTUYECKUX UJICH;

® pa3BUTHE JIOTUYECKOTO MBINIJICHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
AITOPUTMHYCCKOW KYJBTYPBl, KPHTHYHOCTH MBIIUICHUS HAa YpPOBHE,
HeoOXxoauMoM I Oyaymiel 1podecCHOHaNbHON  JIEeITeIbHOCTH, IS
MIPOJIOJDKEHUS 00pa30BaHUs M CaMOOOPa30BaHUS;

® OBJIQJICHHC MAaTEMAaTUYCCKUMH 3HAHUSIMH M YMCHHUSMHU, HEOOXOAUMBIMH B
MOBCEHEBHON JKW3HU, I OCBOCHHS CMEXHBIX €CTECTBEHHOHAYYHBIX
JTUCIUTIIMH W JUCHUIUIMH TPO(ECCHOHATBHOTO IHKJIA, IS TOTyYeHUs
oOpa3oBaHMsl B 00JacTiX, HE TPeOYIOIUX YIIIyOJEHHOW MaTeMaTH4ecKOou
ITOJITOTOBKH;

® TOTOBHOCTh H  CHOCOOHOCTh K 0Opa3oBaHWiO, B TOM  YHCIE
caM000pa30BaHUIO, Ha TIPOTSHKEHUN BCEH JKM3HU; CO3HATEIILHOS OTHOIIICHUE
K HEIPEPHIBHOMY 00pa3oBaHHIO KakK YCIIOBHIO YCTICIITHON
podheCCUOHAIBHON U OOIIIECTBEHHOM JIeSITEIbHOCTH;

® TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSATEIbHOH, TBOPYECKOW U
OTBETCTBEHHOM JIESITEIILHOCTH;

® TOTOBHOCTH K KOJUICKTUBHOH paboTe, COTPYAHUYECTBY CO CBEPCTHUKAMU B
oOpa3oBaTenbHOM, OOIECTBEHHO TMOJE3HON, Yy4eOHO-UCCIIeN0BaTEIhCKOH,
MPOCKTHOM M JPYTUX BUAAX JACATCIHHOCTH;

® OTHOIICHHE K MPOPeCCHOHANTBHON IEATSILHOCTH KaK BO3MOKHOCTH Y4aCTHs
B peniecHun JAYHBIX, OOII[ECTBEHHBIX, roCyJIapCTBEHHBIX,
0OI11IeHAITMOHATBHBIX MPOOJIEM;

Memanpedmemnbtx:
* YMCHHC CaMOCTOATCIIBHO OIPCACATh HCIN ACATCIBHOCTHU KW COCTABJIATH

IUIaHbl ACATCIBHOCTH, CaAMOCTOATCIIBHO OCYHICCTBIIATL, KOHTPOJINPOBATH U
KOPPCKTHUPOBATL ACATCIBbHOCTL, HCIIOJIBL30BATh BCC BO3MOKHBIC PCCYPCHI



Ui JOCTWXKEHHMS TIOCTaBJICHHBIX LelNed | peaju3alid  IUIAaHOB
JesITeIbHOCTH; BEIOUPATh YCIICIIHbIE CTPATETUU B PA3IMUHBIX CUTYAlIUsX;

® yMEHHE NPOAYKTUBHO OOIIAThCS U B3aUMOJCIHCTBOBaTH B Ipolecce
COBMECTHOM JEATENbHOCTH, YYHUTHIBATh IO3ULUH JPYIHMX YYaCTHHUKOB
NesTeNbHOCTH, 3G ()EKTUBHO pa3peniaTb KOH(PIUKTHI;

e BJAJICHWE HAaBBIKAMH [O3HABATEIbHOM, Y4e€OHO-HUCCIENOBATEIbCKON H
IPOEKTHOM JesTeNIbHOCTH, HaBBIKAMH Pa3pelIeHHs Mpo0sieM; clioCOOHOCTD
U TOTOBHOCTh K CaMOCTOSITEIbHOMY IOHCKY METOJOB  pELICHHS
NPaKTUYECKHX 33124, IPUMEHEHHIO Pa3IMYHbIX METOI0B [TO3HAHUS;

® TOTOBHOCTh M CHOCOOHOCTH K CaMOCTOSITENBHOH HMH(OPMAIMOHHO-
MIO3HABATEIbHON JEATENbHOCTH, BKIJIIOYAsh yMEHUE OPUEHTUPOBATHCS B
pa3IMyHBIX ~HUCTOYHHMKAX WHPOpMAIMM, KPUTUYECKH OICHUBATH |
UHTEPIPETUPOBaTh ~ MHQOpPMAIMIO,  MOJIY4aeMyl0 U3  Pa3IUYHbIX
HUCTOYHUKOB;

® BJAJICHUE S3BIKOBBIMH CPEACTBAMH — YMEHHE $ICHO, JIOTUYHO W TOYHO
u3Jaratb CBOIO TOYKY 3pEHHUs, HCIOJIb30BaTh aJCKBAaTHBIC SI3bIKOBBIC
CpEeACTBa;

® BIJICHUE HAaBbIKAMU I[I03HABATEIbHOM pedieKCUM Kak OCO3HAHUS
COBEPILAEMBIX JCHCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB U
OCHOBAaHMH, TPAHMIl CBOETO 3HAHMS M HE3HAHUS, HOBBIX MO3HABATEIbHBIX
3a]1a4 U CPEJICTB UX JOCTUKECHHUS,

® IICJIEYCTPEMIICHHOCTh B TOMCKAaX UM NPUHATUU PEIIEHUMN, COOOPa3uTEIbHOCTD
U UHTYHIIMS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTaBICHUI; ClIOCOOHOCTD
BOCIPUHUMATh KPacoTy U TapMOHHIO MHPA;

npeomemHuulx:

e Cc(hOpPMUPOBAHHOCTh IPEACTABICHUI O MaTeMaTUKE KaK 4acTU MHUPOBOM
KyJIbTYpbl W O MECTE€ MaTeMaTUKH B COBPEMEHHOM LMBWIM3aLUU, O
Croco0ax ONMUCaHUsl HA MATEMAaTUYECKOM SI3bIKE SBJIICHUN peaJIbHOTO MUPA;

® BJIQJICHUE HABBIKAMHU HCIIOJIB30BAaHUSA T'OTOBBIX KOMIBIOTEPHBIX MPOTrpaMm
IIPU PELIEHUY 33]1a4;

e Cc(hOPMUPOBAHHOCTh IPEJICTABICHUNA O MAaTEMAaTHUKEYECKUX MOHATHSIX KakK O
BOXHEHIINX MAaTEMaTHUYECKUX MOJEIAX, IIO3BOJSIIOIIMX OIKCHIBATh U
U3y4yaTb pPa3HbIE IIPOLIECCHl W SIBICHUSA; IIOHUMAaHHE BO3MOYKHOCTH
aKCMOMAaTHUYECKOT0 MOCTPOEHUS MATEMATUYECKUX TEOPHUIA;

® BJIQJICHUE METOJAMHU JI0KA3aTEJIbCTB U AJITOPUTMOB PEIIEHUS, YMEHUE HX
IIPUMEHSATH, MPOBOJIUTH OKAa3aTEJIbHbIE DPACCYKIEHUS B XOJAE PpELIEHUs
3aj1ay;

® BJAQJCHUE CTaHAAPTHBIMU MPUEMAMU  PEIICHUS  PALMOHAIBHBIX U
UpPpALMOHAIBHBIX, TOKA3aTeIbHbIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX
YpaBHEHUH M HEPABEHCTB, MX CHUCTEM; UCIOJIb30BAaHUE TOTOBBIX
KOMITBIOTEPHBIX MPOrpaMM, B TOM YHCIE JJIsi MOUCKA MYTH PELICHUS W
WUTIOCTPALIUY PELICHUS] YPABHEHHUI U HEPABEHCTB;



e c(hHOopMUPOBAHHOCTH MPEACTABICHUM 00 OCHOBHBIX MOHSATHAX
MaTeMaTHYEeCKOr0 aHaln3a M HX CBOWCTBAX, BIIAJICHUE YMEHHEM
XapaKTEepU30BaTh IMOBeJAEHUE (YHKIMM, HCIOIb30BAHUE TOJYyYEHHBIX
3HAHUU ISl ONMCAHUA U AaHAJIN3a PEATIbHBIX 3aBUCUMOCTEH;

® BJAJCHUE OCHOBHBIMU IIOHATUSMHU O IUIOCKUX U IPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, UX OCHOBHBIX CBOWCTBAX; CHOPMHPOBAHHOCTH
YMEHUS pACNO3HABATh HA YEPTEXKAX, MOJEIAX M B PEAIBHOM MHUPE
r€OMETPUYECKHUE burypsi; IIPUMEHECHUE M3yYEHHBIX CBOWCTB
reoMeTpudeckux Guryp u Gopmys ajisi peleHus reoMeTpUIECKUX 3a71ad 1
3a71a4 C MPAKTUYECKUM COJIEPKaHUEM;

e CcpOpMUPOBAHHOCTH MPEJICTABICHUN O MPOIECccCax U SIBJICHUSIX, UMEIOIINX
BEPOSITHOCTHBIA ~ XapakTep, O CTAaTUCTUYECKUX 3aKOHOMEPHOCTAX B
pealbHOM MHpE, 00 OCHOBHBIX TIOHSATHUSX DJJIEMEHTAPHON Teopuu
BEPOSITHOCTEW; YMEHUN HAXOJUTh U OLICHUBATH BEPOSITHOCTH HACTYILICHUSA
COOBITUM B TMPOCTEUINIUX MPAKTHUYECKUX CUTYyallMsiX W  OCHOBHBIE
XapaKTEPUCTHUKHU CIIyYalHBIX BEJIUYUH;

BrinyckHMK, OCBOMBIIMH 00pa30BaTeIbHYI0 MNPOrpaMMmy, [10JKeH

00J1a1aTh CJIeAYIOIUMHI 00IUMH KoMmneTeHIuAMH (najee — OK):

OK 01. BeiOupate cnocoObl pemeHus 3anad  OpodeccHOHaIbHOM
JEATEeIIbHOCTH, IPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTAM.

OK 02. OcyecTBisATh MOUCK, aHAJIU3 W WHTEpHpETalni0 MHGOpMAIHH,
HE0OXOMMOM I BBITIOJIHEHUS 3a7a4 TPO(heCCHOHATIBHON e TEIIbHOCTH.

OK 03. [InanupoBaTh U peaan30BbIBATh COOCTBEHHOE MPOPECCHOHAIBHOE U
JUYHOCTHOE Pa3BUTHE.

OK 04. PaGoratb B KOJJIEKTHBE H  KOMaHIe, d(PPeKTuBHO
B3aMMOJIECTBOBATH C KOJIJIETAMH, PYKOBOJACTBOM, KIIMEHTAMH.

OK 05. OcymecTBiaTh YCTHYHO W MNHUCBMEHHYI) KOMMYHHKAIMIO Ha
rOCy/lapCTBEHHOM $3bIKE C YYETOM OCOOEHHOCTEH COLMANIbHOIO M KYJIbTYPHOIO
KOHTEKCTA.

OK 06. [IposBasATh rPaXJaHCKO-TTATPUOTUYECKYHO MO3ULHIO,
JEMOHCTPUPOBaTh  OCO3HAHHOE  TIOBEJACHHE HAa OCHOBE  TPAJULMOHHBIX
0O0LIEYeIOBEYECKHUX [IEHHOCTEM.

OK 07. CopneiicTBOBaTb  COXPAaHEHUIO  OKpYXKawIIEd  Cpenpl,

pecypcocbepexkennto, 3 PEeKTUBHO ACHCTBOBATh B UPE3BbIUAMHBIX CUTYAIUSIX.



OK 08. Ncnons3oBaTh cpeacTBa (HU3NUECKON KYJIBTYPHI I COXpPaHEHUS U
YKpEIUIEHUsI 3/0pOBbi B TMpolecce MNpodhecCHOHANbHON AESITeNbHOCTH U
nojJiep>kaHusi HEOOXOIMMOT'O YPOBHS (PU3NYECKON MOATOTOBIEHHOCTH.

OK 09. Hcnonb3oBaTh uH(GOpPMaILIMOHHbBIE TEXHOJIOTUH B
poecCHOHANTEHOM NESITEIIBHOCTH.

OK 10. [TIlonb3oBatbcsi  NpodeCCHOHAIBHOM  JOKYMEHTalMenl  Ha
roCyJapCTBEHHOM M HHOCTPAHHOM SI3bIKaX.

OK 11. IInaHupoBaTh MNPEANPUHUMATEIBCKYIO  JIESITEIBHOCTh B

npodeccuoHansHOM chepe.

PexomeHnayemoe KOJIMYECTBO 4YAaCOB Ha OCBOCHHE MPOrpamMMbl Y4eOHOM
TUCHUIIHHBI:

00s3aTEIBbHON ayIUTOPHOM Y4eOHOM HArpy3Kku oOydaronierocs: 285 4acos;



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUIJIAHBI

2.1. O0bem y4eOHOM TUCUMILIMHBI U BUAbI Y4e0HOI padoThl

Bun yueOHoii padoThI

Oo6vem uacos

Oo0s13aTeIbHAS ayAUTOPHAS y4eOHAasi HATPY3Ka (BcCero) 285
B TOM YHCJIE:

TEOPETUUECKHE 3aHITHSI 268
KOHTPOJIbHBIE PaOOTHI 17

Ilpomesccymounas ammecmauyusn 8 hopme 3K3aMeHa




2.2. TemaTuyeckuii mJiaH 00meo0pa3oBaTeIbLHOM IUCIMILIMHBI

«MartemaTuka» (285 1)

Kos1-BO ayquTOpHBIX 4acoB

B ToMm uucie

HanmenoBanue pas3znenos Beero KonTpo
Teopusi | apHBIE
paboThI

BBenenue 2 2 -
Pasnen 1 | Pa3ButHe moHSATHS O 4HUCIIE 10 9 1
Paznen 2 | KopHu, crenenu u morapudmsr 30 29 1
Paznen 3 | ®yHkumu, NX CBOWCTBA U TpaQuKu 24 21 3
Paznen 4 | OCHOBBI TPUTOHOMETPHH. 35 33 2
Paznen 5 | KomOGunaTopuka 5 ) -
Paznen 6 | [IpsimMble U TIJIOCKOCTH B IPOCTPAHCTBE 23 22 1
Paznen 7 | KoopanHaTel 1 BEKTOPBI 17 16 1
Pasnen 8 | Hauana maremaTtrnyeckoro aHaiansa 30 28 2
Paznen 9 | UHTerpan u ero npuMeHeHue 18 17 1
Pa3nenl0 | DneMeHTHI TEOpUH BEPOSITHOCTEN U CTATUCTUKHU 10 10 -
Paznenll | YpaBHeHus u HEpaBeHCTBA 24 23 1
Pa3nenl2 | MHOrorpaHHUKH W KpyTJblE TeJa 30 27 3
Pasnenl3 | OnextuBHBIH  Kypc. Pememme 3amau ¢ | 12 11 1

IIPOU3BOACTBEHHBIM COJIEPKAHUEM.

[ToBTOpEeHUE 15 15 -

Hroro 285 268 17




2.3. TemaTu4yecKuii VIAH U COAEPKAHNE Y4eOHOM U CHUIITUHBI

HanmeHoBaHMe pa3jeioB U TeM Coaepixkanue yueOHOro MaTepuaJa, JJabopaTopHblie padoThl U O0bem yacoB Yposenn
NPaKTHYeCKHe 3aHATHS, CAMOCTOsITe/IbHasi padoTa OCBOCHMA
00y4JAIOIIHXCS)
Beenenue Coaepxkanue y4eOHOro MaTepuaJa: 2
BBenenue. Maremarnka B Hayke, TEXHUKE U TPAKTHYECKOU 2 1

nesTenbHOoCTH. Llenu u 3a1aun n3yyeHusi MaTeMaTHKHU B
YUPEXKJIEHUSAX HAYAIbHOTO U CPEIHET0 MPOPECCHOHATBHOIO

o0Opa3oBaHUs
Paszngea 1 10
Pa3BuTHe NOHATHSA 0 YHCIE
Tema 1. 1 Copep:xxanue y4eOHOro MmarepuaJa: 1
Pa3zBuTne noHATHA O YHCIIE. Krnaccudukanus neiicTBUTETbHBIX YHCE. 1
JlelicTBuA Haa HATYpaJlbHBIMHU YHCIIaMU 1
JlpoOu u BUBI Apo0Oeit 1
JeticTBust HaM IPOOHBIMU YHCIIAMH 1
Pemenne npumMepoB ¢ IpOOHBIME YUCIIAMU 1
CoBMecTHEIE A€HCTBUS HAl N€HCTBUTEIbHLEIMA YHUCIIAMU. 1
[TpubnuxeHHbIC 3HAYEHUE U TIOTPEUTHOCTb.
[IpotieHTHI U TPOTIOPITUHU 1
Pewenue 3ana4 Ha IPOLICHTHI 1
Pemenue 3amay Ha mponopuu 1
KontpoabHnas pa6ora Nel «Apudmernyeckue oneparuu HaJ 1 2
JIEUCTBUTEIbHBIMHU YHCIIAMH )
Pa3znen 2 30

KopHnu, creneHu u jiorapupmsi

Conep:xxanue y4eOHOIro MaTepuaJa:




Kopens nN-crenenu.

CBolicTBa KOpHS N — CTENEHU

KopHu HaTypanbHOWM CTENEHHU U3 YUCTIA U UX CBOWCTBA.
[IpeoOpazoBanue BEIpaKEHUH, COACPKAIINUX CTETIEHN U KOPHU
OnpeneneHre UPpaMOHATBHBIX YPABHEHUM.

Buas! uppallMOHaNBHBIX YpaBHEHUN

Peuienue nppanmoHaabHbIX YPaBHEHUMN

[IpuMeHeHne uppalmoOHAILHBIX YPAaBHEHUU MPU PEILICHUH 3a7a4
Crenenu ¢ pallMOHAIbHBIMU ITOKA3aTEISMU.

CBoiicTBa CTENEHU C pallMOHATBLHBIMU TTOKA3ATEISIMH.
Pemenne 3aay Ha TEMy CTENIEHH C pallMOHAIBHBIMU ITOKA3aTEISIMU.
Crenenu ¢ 1elCTBUTENILHBIMU MTOKA3aTEISIMHU.

CBoOIiCTBa CTENEHU C AEUCTBUTEILHBIM IOKA3aTEJIEM.
Pemenue 3ana4 Ha IPUMEHEHUE CBOKCTB CTEIICHH.
Onpenenenue jorapudMa gucia.

Beruncnenue nmorapudma gucia.

Pemenue 3aa4 Ha TeMy Jorapu@msl Yucha.

OcHoBHOE JTOTapr(PMHUIECKOE TOXKIIECTBO.

CaoiicTBa JiorapugmoB.

OcHoBHBIE CBOIiCTBa JTOTapu(MOB.

Hcnonbs3oBanne CBOWCTB Jiorapudma

Pemenue 3a1a4 Ha MpUMEHEHUE CBOMCTB Jorapudma.
Jlorapudmuueckre BbIpax eHHs

[IpeobpazoBanue norapupMUUECKUX BBIPAKESHUH.

Pemenue 3amay Ha mpeoOpa3zoBaHue JorapuhMUUECKUX BBIPAKCHHUH.

Pewrenne 3a1a4 Ha TeMy KOPEHB, CTETICHb, JIOTApU(PMBI.
Ob6o6maromuit ypok no teme: «Kopens, creneHsb, J0rapupmbi»

PP RPNONNRRPRPRPRRPRPRPRPRPREPRRPRPREPREPRPRERREPRPRERRERRER

1,2

Kontpoabnas padora Ne2 «KopHu, ctenenu u jorapumbi

Pa3znen 3
DYyHKUMH, UX CBOMCTBA U TPaPuKH

24

Tema 3.1
DyHKIMSA U UX CBOMCTBA

Conep:xxanue y4eOHOro MaTepuaJa:




Oynaknun. O6IaCTh ONPECICHHUS 1 MHOKECTBO 3HAUCHHM.
CgoiicTBa (pyHKINU

I'padpuku dyakmIm

Ob6parHble QyHKIIH

1,2

KonTpoJubHnas padora Ne3 «@PyHKIHMH, X CBOHCTBa»

Tema 3.2.
CremneHHbIC U TIOKa3aTEIbHBIC (PYHKIIHH

Copep:xxanue y4e0HOro marepuaJa:

OmnpeneneHue U CBOICTBA CTETIEHHONW (YHKUIUHU
Ornpezenenne moka3areabHON (QyHKIIUH.

CgoiicTBa u rpaduku nmokazaTeabHbIX ()YHKIIHA.
Pemienne nmpocTelmx noka3aTeabHbIX YPaBHEHUI.
Buapl nokasaTenbHbIX YpaBHEHHM.

Penienune noka3arenbHbIX YpaBHEHUH.
[Toka3aTenbHble HEpaBEHCTBA

Pemenne nmokasaTenbHbIX HEPABEHCTB

1,2

KonTpoasnas padora Ne 4. «CreneHHble U MOKa3aTeJbHbIE
byHKIuN»

RlRrRrRPRPRPRRPRPRLRORRPRLRERER

Tema 3.3.
Jlorapudmudeckue hyHKIIHN

Conep:xxaHue y4eOHOT0 MaTepHaJia:

[EEN
o

Onpenenenust norapuPpmMudeckux GyHKIIUNA

CgoiicTBa u rpaduku JorapuPpMuUUecKux HyHKIMNA
Jlorapugmuueckue ypaBHEHUs

Pemenune npocreiimmx J0rapupmMUIECKUX ypaBHEHHUH.
Bunp! norapugMudeckux ypaBHEHHI.

Pemenune norapuMuiyeckux ypaBHEHHI.
Jlorapudmudeckue HepaBEeHCTBA

Pemienue norapuMuyeckux HEpaBeHCTB

1,2

KonTpoabHnas padora NeS «Jlorapugmuyeckune pyHkuum»

RRPRPNNRPRRRR

Paznean 4.
OCHOBBI TPUTOHOMETPHUH.

w
ol

Tema 4.1.

Conep:xxanue y4e0HOro MmaTepuaJa:

17




OCHOBHBIEC TPUTOHOMETPUIECCKHE
TOXJIECTBA
1 WX TIpeoOpa3oBaHUeE.
Tpuronomerpuueckne GyHKIUH.

Panuannas u rpagycHas mepa yriaa

CuHyc, KOCHHYC YHuCIa.

TaHreHc 1 KOTaHT'€HC Yncia

OCHOBHBIE TPUTOHOMETPUUYECKHE TOXKIECTBA

DopmyJibl IPUBEACHUA.

DopMyJIbI CIT0KEHUS.

®opmyJibl JBOWHOTO yria

[IpeobpazoBanus IPOCTEHIINX TPUTOHOMETPHUECKUX BhIPAKEHUH
Onpenencare GyHKIUNA Y = SINX, €€ CBONCTBA U rpaduK
Omnpenenenne GyHKIUU Y = COSX, e€ cBOWCTBA U TpaduK
Omnpenenenust GpyHKIMU Y = tgXeé cBoiicTBa U rpaduk
Onpenenenus pyHkyn Y =ctgX e€ cBoiicTBa u rpadux
[IpeoOpazoBanms rpadUKOB TPUTOHOMETPUUECKHUX (DYHKITHI
O6o6maromuit ypok 1o teme: «OCHOBBI TPUTOHOMETPUIN

1,2

KonTpoabsHnas padora Ne6 no anredope «OcCHOBBI
TPUTOHOMETPH I

RPN RPRPRPRRPNNRRPRRPRRRER

Tema 4.2
Tpuronomerpudeckue ypaBHCHHUS U
HEpaBEHCTBA

Conep:xxaHue y4e0HOT0 MaTepHAaJia:

[EEN
[ee)

OO6paTHbIe TpUroHOMETpUYeCKre QYHKIUU: apKCUHYC, apKKOCHUHYC,
ApPKTaHIEHC YKClia

Pemenne mpuMepoB Ha NMOHATHS APKCUHYC, APKKOCUHYC, apPKTAHI'€HC
yucia

[IpocTeliliiie TPUrOHOMETPUUYECKUE YPABHEHUS: COSX=a
VYpaBHeHue Sin X=a

VYpaBHenue tg Xx=a

VYpasHeHue ctg X=a

[Ipocrelinine TPUrOHOMETPUYECKHE HEPABEHCTBA

Pemenne TpuroHoMeTpuUECKUX HEPABEHCTB

Pemenne TpUroHOMETPUYECKUX YPAaBHEHUM, CBOJALIUXCS K
KBaJIpaTHOMY YpaBHEHUIO

Pelienne oAHOPOIHBIX TPUTOHOMETPUUECKUX YPABHEHHI
Ob6o06maromuit ypok no teme: «Pelienre TpuroHoMeTpuIecKux
YPaBHEHUI U HEPABEHCTB)

P NNONNMNNMDNNERPRPREPRPERPERPEDNDN

1,2

KonTpouabsnasi pabora Ne 7 «PemieHne TpUroHOMeTPHYECKUX
YPaBHEHHI U HEPABEHCTB)

Pasnea 5.

Conep:xxanue y4eOHOro MmaTepuaJa:




KomOunatopuka

OcHOBHbIE OHATHSA KOMOMHATOPUKHU

3aauM Ha NOJICYET YMCIia Pa3MEIIEHUH, IEPECTaHOBOK, COUETaHUI
Pemenue 3ana4 Ha nepeOop BapHaHTOB

®opmyna 6unoma Herotona. CBolicTBa OMHOMUHAIEHBIX

K03 puImeHToB

«Pemenune 3a1a4 0 IPUMEHEHUEM OCHOBHBIX IMOHSATHI
KOMOWHATOPHUKN Y,

e

1,2

Pazpgea 6.
IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

23

Tema 6.1
Baenenue B crepeoMeTprio

Copep:xxanue y4e0HOro marepuaJa:

IToBTOpEeHUE Kypca reOMETpUM OCHOBHOM LIKOJIBI C Y4E€TOM 3HAHUM,
HEOOXOIUMBIX JUIS U3YYEHUS CIIELHAIIbHBIX TPEIMETOB

OCHOBHBIE IOHATHUS U AKCUOMBI CTEPEOMETPHUH U UX CBSI3b C
TJIAHUMETPUEH

1,2

Tema 6.2
[IpsiMbIe ¥ TUTOCKOCTH B MPOCTPAHCTBE

Conep:xaHue y4eOHOT0 MaTepHaJia:

N
o

B3aumHoe pacnionoxeHue IByX MpsIMbIX B IPOCTPAHCTBE
[TapannenbHOCTh MPSIMOM U TIJIOCKOCTH

CkpelnuBaromecs npsimble

VYron Mexay npsMbIMU

[TapamienbsHOCTD IIIOCKOCTEN

CBolicTBa napauieNbHBIX MIIOCKOCTEN

CBolicTBa napasuIeIbHBIX INIOCKOCTEN

[leprieHAMKYASIPHOCTH MPAMON U TIIOCKOCTH

[Ipu3Hak nepneHuKyJISIPHOCTH MPSIMOM U INIOCKOCTH
[lepnenauKymsip ¥ HAKJIOHHAS K TUIOCKOCTH, TPOEKIMSI HAKIIOHHOM K
IJIOCKOCTH

[lepnenauKymsip ¥ HaKJIOHHAS K TUIOCKOCTH, TPOEKIMSI HAKIIOHHOM K
IJIOCKOCTH

Yron Mexay npsiMoil U MIOCKOCThIO

JIByrpaHHbIi yroJ

Yrois Mexay MI0OCKOCTAMHU

[leprieHANKYIASIPHOCTD JBYX MJIOCKOCTEH

I'eomerprueckue npeodbpazoBaHus MPOCTPAHCTBA: TapAIISTbHBIN
MEPEHOC, CHMMETPHUSL OTHOCUTENIBHO MIIOCKOCTH

[MapannensHoe mpoekTUpoBanue. /110wads OpTOroOHAIBLHON
npoexyuu. I300pakeHre MpOCTPAHCTBEHHBIX PUTYp.

A = e el e
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IIpakTHueckue 3a1aunu Ha MOCTPOCHUE CEYEHU I

Kontpoabsnas padoraNe8 mo teme «IIpsiMble U NJIOCKOCTH B 1 3
NPOCTPAHCTBE»
Conepxanue y4eOHOro MaTrepuaJa: 17
Pasnen 7 [MpsiMoyrosbHas (IeKapToBa) CHCTEMA KOOPAUHAT B IIPOCTPAHCTBE 1
Koopannathbl 1 BeKTOpEI B ®opMmysa pacCTOSIHUS MEKIY ABYMs TOUKaMH 1
NPOCTPaHCTBE KoopauHaTel ceperHbI 0Tpe3Ka 1
Bexkropsl. Monyns Bektopa. PaBeHCTBO BEKTOPOB 1
CrnoxeHre BEKTOPOB 1 1,2
YMHOXEHUE BEKTOpa Ha YHCIIO. 1
PasnoxeHne BeKTOpa Mo HalpaBICHUIM 1
Yroa Mexay AByMsI BEKTOpaMu 1
Koopaunatsl BekTopa 1
CBs13b M@Ky KOOPAUHATAMU BEKTOPOB ¥ KOOPAUHATAMU TOYCK 2
CkanspHoe Mpou3BeIcHUE BEKTOPOB 2
Hcnonb30BaHne KOOPIMHAT U BEKTOPOB MIPH PEIICHUN 2
MaTeMaTUYECKUX U MPUKJIAJHbIX 3aa4
Ob6o06maromuit ypok no teme: «KooparHaThI U BEKTOPHI» 1
KonTpoubsnas padora Ne 9 nmo reme «KoopaAuHATBI H BEKTOPBD) 1 3
Pa3nen 8 30
Hauajia MaTeMaTH4eCKOro aHAJIu3a
ConepxaHue y4eOHOTo MaTepuaJia: 15
Tema 8.1. TTocnenoBarenbrocTi. CriocoObI 3aJaHUsI U CBOMCTBA YUCIOBBIX
IIponsBoaHas GyHKIUH OCJIEN0BATENBLHOCTEN 1
[TonsTHE O HEMPEPHIBHOCTH (PYHKIITMH 1
[TpousBoanas. [lousTue 0 MPOM3BOIHON DYHKIIUU. 1 1,2
I'eomerpuueckuii 1 GU3NIECKHIA CMBICI TPOU3BOIHOM 1
YpaBHeHHE KacaTeIbHOU K TpaduKy PyHKITUN 2
[Tpou3BOIHBIE CYMMBI U Pa3HOCTH 2
[Tpou3BoHBIE TPOU3BEACHUS 2
[Ipou3BoiHbBIE YACTHOTIO 2
[Tpon3BOHBIE OCHOBHBIX JIEMEHTAPHBIX (HYHKIIHHA 2
KonTpoabsHnas padora Ne 10 «Bblunciienue npou3BoaHO) 1 3




Tema 8.2.
IIpuMeHeHne MpOU3BOIHOM

Copep:xxanue y4e0HOro marepuaJa:

[Tpusnak Bo3pactanus (yObIBaHUs) (PYHKITUH.

Kputnueckue Touku GyHKINN, MAKCUMYMbl 1 MUHUMYMBI.
Haubounbiiee u HanMeHblee 3HAYCHUS (QYHKITHH

CpoiicTBa ()yHKIIMHA: MOHOTOHHOCTb, Y4ETHOCTh, HEUETHOCTD,
NEPUOANYHOCTD

[IpumeHeHne MPOU3BOIHON K UCCIICIOBAHUIO (DYHKIIMHA U
MOCTPOCHUIO TPpaUKOB

Cnoxnas ¢pyakuus. [I[pon3BoaHbIe KOMITO3UIIHH (PYHKITUN
Bropas npousBogHasi, ee reOMEeTpUUECKUN M (PU3MUECKUI CMBICT

NN DN DN

NN

1,2

KonTpoasnas padora Nell «IIpumeHeHue npon3BoaHOM K
HCCJIEI0BAHNI0 (DYHKIIUHN

Pa3znen 9.
HMHTerpaJ u ero npuMeHeHune

Conep:xxanue y4eOHOIro MmaTepuaJa:

18

[TepBooOpa3Hast u MHTETpa

[IpumeHeHre onpeaeIeHHOTO HHTerpalia Il HaX0XKISHUS TUTOIIa I
KPUBOJIMHEWHOW Tparneuu

®opmyna Herorona—Jleitoania

Tabnuira mepBooOpa3HBIX.

Brruncnenue mepBooOpa3HbIX

[Tpumepsl puMeHeHHsI UHTerpajia B pU3UKe U TEOMETPUHN

1,2

KonTpoJsbsnas padora Nel2 «IlepBooOpa3Hasi 1 HHTErpaj»

RPN wWwwW

Paznen 10.
JJIeMeHThI TEOPHH BEPOSITHOCTEN U
CTATHCTHKH

Conep:xxaHue y4eOHOT0 MaTepHAaJia:

CoOpbITHE, BEPOSATHOCTH COOBITHS.

CrnoxeHre U YMHOKEHHUE BEPOSTHOCTEH.

JuckpeTHas ciiydaliHasi BETMYMHA, 3aKOH €€ paclpeIeICHUS.
[IpencraBnenuie qaHHBIX (TAOIUIIBI, TUATPAMMBIL, TPAGUKH)
Permrenne 3a1a4 ¢ mpuMeHEHHEM BEPOSITHOCTHBIX METOJIOB

1,2

Pa3zpen 11.
YpaBHeHUsS M HEPABEHCTBA

Conep:xxanue y4eOHOIro MaTepuaJa:

Pemienne nuHENHBIX U KBaPATHBIX YPABHEHUI
PanmonanbHble ypaBHEHHUS

Hppanuonaibuble ypaBHEHUS

[ToxazarenbHble ypaBHCHUS
Jlorapudmuyueckne ypaBHEHUS

NNNEFEDN




TpuroHomeTpruueckue ypaBHEHHs

PaBHOCWIIBHOCTH ypaBHEHUM.

CucreMbl ypaBHEHUH U HEPABEHCTB.

I'paduueckoe penieHre ypaBHEHUN U CUCTEM YpaBHEHHHA
YpaBHEeHUs ¢ mapamMeTpom

Pemenune HepaBeHCTB METOOM HHTEPBAJIOB

Pemienue 3aiad ¢ mOMOIIBIO YpaBHEHUH W CUCTEM YpaBHEHUU

NPNNDNMNDNDDNDDND

KontposbHas padora Nel3 «YpaBHeHHs 1 HEPABEHCTBA

Pazpen 12.
MHOrorpaHHUKH W KPYIJible Teja

Conep:xxaHue y4eOHOT0 MaTepHAaJia:

Tema 12.1
MHoOrorpaHHuKu

Conep:kaHue y4e0HOT0 MaTepHaJia:

[ToHsiTHE MHOTOTpaHHHUKA

[Ipu3ma. DneMeHThI IPU3MBI.

[Tmomaar MOTHON MOBEPXHOCTH TMPU3MBI

[Mapannenenunen. Ky6

[Tupamuga. dneMeHTsl nHpamMuasl. [L10mane MOBEPXHOCTH
HI/IpaMI/I,Z[bI

[IpaBunbHasg nupamuga. Terpasap

[IpencraBnenue o MpaBUIBLHBIX MHOTOTPAHHUKAX (TETpa’ap, KyoO,
OKTasIp, JTOACKAdAP U UKOCAIP).

1,2

KonTpoabsnas padora Nel4 «MHOrorpaHHuKm

[N

Tema 12.2
Tena ¥ MOBEPXHOCTH BPALLECHUS

Copep:xxanue y4eOHOro MmarepuaJa:

[EEN
o

[unuHap ¥ KOHYC. Y CEYEHHBIN KOHYC

Konyc n ycedueHHbI KOHYC U UX 3JIEMEHTHI
[Inomane MoBepXHOCTH KOHYCA M YCEUYEHHOT0 KOHYCa
[ap u chepa, UX >1EMEHTHI U CEUEHUS

VYpaBueHue chepbl

B3aumnoe pacrnonoxenue chepbl U MIOCKOCTH
KacarenpHas mmockocTh k chepe

[Tnomans cheps

Pemenue 3agau no reme «Tena BpameHus»

1,2

KonTpoabsnas padora Nel5 «Tesia 1 moBepXHOCTH BpallleHUsD
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Tema 12.3
N3mepenus B reomeTpuun

Conep:kaHue y4eOHOT0 MaTepHaJia:

[EEN
o

O0bemM U ero u3MepeHue.
Dopmyiiel 00beMa Ky0a, IPSIMOYTOJIBHOTO MapajuieIenunesa.

N -




O0beM MPU3MBI U [IUJIHHIPA
O0beM mupaMu/IbI
O06nem KoHyCca

KonTpoubsHas paboraNel6 « U3mMepeHusi B reoMeTpumn»

=INDNDN

Pa3zpen 13.
DJIeKTUBHBIN Kypc. Pemenune 3axayv ¢
NMPOU3BOACTBEHHBIM COJCPKAHHEM.

Copep:xxanue y4eOHOro MmarepuaJa:

[EEN
N

BreruncinurennHble IEHCTBUS

[IponeHTsI

Pewienue 3ana4 Ha IPOLICHTHI

CocraBiieHHEe TEXHOJIOTHUECKUX KapT
[Tponopiuu

Pemenue 3amau Ha nmponopuuu

UYrenue rpadukoB

3amauyn Ha JTOTHKY U COOOPa3UTEILHOCTD
[Mnomaau reomMmerprdeckux GUryp

Pemenue 3a1a4y Ha BRIYHCIICHUE TUTOMIAIH C TPOU3BOICTBEHHBIM
coJiep:KaHueM

Pemenue 3amau Ha BeancieHne oobema Guryp

RPRRPRRRRPRRERR

[N

1,2

KonTpoasnas padora Nel7 «3agaum ¢ npou3BOACTBEHHBIM
coJep:KaHueM»

Pazpen 14.
HrTorosoe nosropeHue Kypca

Conep:xxanue y4eOHOIro MmaTepuaJa:

Kopens u crenenn
Pewienne ypaBHEeHUN U HEPABEHCTB

TO)KI[GCTBGHHBIG Hp€O6pa30BaHI/I5I HppannuoOHaJIbHbIX, CTCIICHHBIX,
JOTapUPMHUECKUX, TPUTOHOMETPUICCKUX BBIPAKCHUN

Teopust BEpOSTHOCTH U KOMOMHATOPUKA

Penrenue 3aa4 ¢ mpou3BOJCTBEHHBIM COJICPKAHUEM.
MHOrorpaHHuKH4 U Teja BPALLECHHUS.

[IpoOHast mrchMeHHas SK3aMeHalMOHHAsE paboTa

AN

WNDN -

Bcero:

285

ﬂﬂ}l XapakmepucmuKku ypOo6Hs 0C60EHUA y‘l€6H020 mamepuana UCnolb3yroncs Cﬂedyiomue 0003HaAYEeHU:

1 — osnaxomumenvhulil (y3Hasanue panee u3y4eHHviX 00bEKMOB, CEOUCME),

2 —penpodykmusHblil (8binoaHeHUe OeSIMEIbHOCMU RO 00PA3YY, UHCMPYKYULU UTU NOO PYKOBOOCHE0OM,)

3 — npodyxmuenwlil (RIAHUPOBAHUE U CAMOCTNOSMENLHOE BLINOTHEHUE 0esIMEeNbHOCMU, peuieue NPOOIeMHbIX 3a0ay)







3. XAPAKTEPUCTUKA OCHOBHBIX BUJOB JEATEJBHOCTU
CTYJAEHTOB

Conep:xkanue 00y4eHust XapakTepHCTHKA OCHOBHBIX BHI0B
JAeSITeJIbHOCTH o0yuaromerocs (Ha
YPOBHE Y4eOHBIX JeiiCTBHH)

BBEJAEHHUE

BBenenue | O3HakoMJieHHE C POJIBIO
MaTeMaTUKM B  Hayke, TEXHHKE,
SKOHOMHUKE, nH(OPMAITMOHHBIX
TEXHOJIOTUAX u IIPAKTUYECKON
NEATEIIbHOCTH.

| O3HakoMJieHHE C LEeIsIMA U
3a/lauaMy U3yYECHHUS] MATEMATUKHU MpHU
oceoeHnuu  mpodeccuit  CIIO wu
cuenuainsHocteit CI1O.

AJI'EBPA

Pa3BuTHe NOHATHS 0 YHCTIE u BoInonHsTH apumeTnyeckue
ACUCTBHUSL  HAJ  YHCIaMH, codYeTas
YCTHBIC U IUCHbMEHHBIC TTPUEMBI;

u HaXOJIUTh MPUOIMIKEHHBIC
3HAYCHHUS BEJIWYMH W TOTPEIIHOCTU
BBIUHUCIICHUN (abcomroTHas u
OTHOCUTEJIbHAS); CPABHUBATH YHCIIOBBIC
BBIPKCHUSI,

u HaXOJHTh OIIUOKHU B
npeoOpa3oBaHUsAX W BBIYHUCICHHIX
(oTHOCHTCS KO  BCeM  IyHKTaM
IPOTPaMMBbl).

KopHu, cTreneHu, Jjorapupmst | O3HaKkOMHUTBCA C  TOHITHEM
KOpHS N-i/  CTENEHH, CBOMCTBAMHU
pauKaJOB U C IpaBUJIaMU CPaBHEHUEM
KOpHEW.

| ®opMynupoBaTh  OMNpPEIECICHUE
KOpHSA U CBOWCTBA KOpPHEH. BBIYMCHATH
U CPaBHUBATh KOPHHU, JI€JIaTh NPUKUJIKY
3HaueHus KopHsA. [IpeoOpa3oBbIBaTh
YUCJIOBbIE W OYKBEHHBIE BBIPAXKEHUS,
coAepKallre paJauKabl.

| BrinonHaTs pacyeTsl 1o
dbopmysiaMm, colepKaluM — pauKabl,
OCYIIECTBIISIS HEO0OXOIMMBbIC
MOJICTAHOBKH U IIpeoOpa3oBaHusl.

| Onpenensite PaBHOCHIIBHOCTh
BBIDAKEHUUA C paaukaiamu. Pemarb
HMppalMoOHaIbHbIE YPABHEHUS.

| O3HakKOMHUTBCA C  MOHSITUEM
CTENICHU C JICVCTBUTEIbHBIM




[OKAa3aTeJEM.

| Haxonute 3HaueHus cCreneHw,
HCTOJIb3YS pu HEO0OXOMMOCTH
UHCTPYMEHTAJIbHBIE CPEACTBA

| 3anuceIBaTh KOPEHb N-i CTENEHH
B BUJIE CTENEHM C  JAPOOHBIM
MoKa3aresieM U Ha000pOoT.

| DopMyIUpOBaTH CBOWCTBA
CTeNICHEN. BpluucisITh  CTENEHU ¢
pallMOHAJIBHBIM TIOKA3aTelieM, JeJaTh

MPUKUJIKY 3HAYECHHUS CTEIICHH,
CpPaBHUBATh CTEIEHH.
| [IpeoOpa3oBbIBaTh YHCIOBBIE U

OYKBEHHBIC BBIPAKEHHUSI, COJEpKAIINE
CTEIIEHU, NPUMEHSSI CBOMCTBA. Pemarh
MOKa3aTeJIbHbIE YPABHCHHUS.
O3HaKOMHTBCS C MPUMEHEHUEM KOpPHEN
U CTENEHEN MPU BBIYMCIEHUU CPEIHMX,
IpU  JIEJICHUH OTpe3Ka B «30JI0TOM
ceyeHun». Pemiaty npukiIagHble 3a1a4u
Ha «CJIOKHBIE TPOLEHTHI

IIpeoOpa3oBanue ajaredpanvecKnx
BbIpasKeHHu

| BrInonHaTs npeoOpa3oBaHUs
BBIpQXXEHUM, TPUMEHSIT  (OpMyIbI,
CBSI3aHHBLIE CO CBOMCTBAMHU CTEIICHEU U

norapuhMoB.
Onpenenatb  00JacTh  TOMYyCTHUMBIX
3HAYEHUN JorapuQMUIECKOro

BbIpakeHus. Pematey norapudpmuyeckue
ypaBHEHMUSI.

OCHOBBI TPUT'OHOMETPUU

OcHOBHBIC MIOHATHSA

[ N3yunts  pagvaHHBII ~ METOJ
MU3MEPEHUS YIJIOB BPAIlICHUS U UX CBS3b
C TpagycHoi mepoi. M3o0paxaTh yribl
BpaIllCHUS HA OKPY>KHOCTH, COOTHOCHUTD
BEJIMYMHY yTJIa C €r0 PACMOJIOKCHUEM.
| DopMynUpOBATh  OINPEACICHUSA
TPUTOHOMETPUYCCKUX  (YHKIUHA I
YIJIOB MOBOPOTa U JJIsl OCTPBIX YTIJIOB
NpPSMOYTOJIBHOTO  TPEYroJibHUKa U
O0OBSICHSTh UX B3aUMOCBSI3b.

OcHOBHBIE
TPUTOHOMETPHYECKHUE
TOXKIAECTBA

| HpI/IMCHHTB OCHOBHBIC
TPUT'OHOMCTPUUCCKHUE TOXACCTBA AJIA
BBIYHCIICHUA 3HAYCHUH

TPUTOHOMETPUYECKUX  (PYHKIIUH  TIO
OJHOU U3 HUX.

IIpeoOpa3oBaHus npocTeHmMx
TPUTOHOMETPUYECKHX

| N3yunth OCHOBHBIE (POPMYJIBI
TPUTOHOMETPHUH: (POPMYJIBI CIOKEHHS,




BbIpasKeHHu

YABOEHUS, TMpeoOpa3oBaHUS CYMMBI
TPUTOHOMETPUYECKUX  (PYHKIIUHA B
IIPOM3BEACHUE W  IPOU3BEACHUSA B
CyMMYy U NPUMEHSATH NPHU BBIYUCIECHUU
3HAYEHUS TPUTOHOMETPHYECKOTO
BBIPAKEHUS U YIIPOILECHUS €TO0.

| O3HaKOMHTBCS CO CBOMCTBAaMU
CUMMETPHUH TOUEK HA €AUHUYHON
OKPYKHOCTH U IPUMEHSTh UX IS
BbIBOJIa (HOPMYJI IPUBEICHUS.

IIpocreitmue
TPUTOHOMETPHUYECKHE YPABHEHHUS U
HepageHcmaea

| Pemats mo ¢opmynam wu 110
TPUTOHOMETPHIECCKOMY KpyTy
MpOCTEHIIe TPUTOHOMETPHUIECKUE
YpaBHEHUS.

u [IpumensiTh ~ OOIME  METOIBI
pelieHrsT ypaBHEHUH (TMpUBEICHHE K
JUHEWHOMY,  KBagpaTHOMY,  METOJ
pa3joXeHUs Ha MHOXHUTENH, 3aMEHBI
TIEpEMEHHOM ) npu pelIeHun
TPUTOHOMETPHUECKHUX YPaBHEHHIA.

n OrmeyaTh Ha Kpyre peleHus
IIPOCTENIINX TPUTOHOMETPUUECKUX
HEPABEHCTB.
APKCHHYC, aPKKOCUHYC, APKTAHICHC | W O3HAaKOMHUTBCA €  MOHATHEM
yucaa 00paTHBIX TPUTOHOMETPUYECKUX
GbyHKIHH,
n N3yunth ONpeaeICHUS
apKCUHyCa, apKKOCHUHYCAa, apKTaHIEHCa
qucia, GopMyJIUpOBaTh UX, N300pakaThb
Ha €AMHUYHON OKPY>KHOCTHU, IPUMEHSATH
IIPYU pPEUICHUHU YPAaBHECHHUH.
®YHKIMHA, UX CBOUCTBA U TPA®UKHU
DOYyHKIUA [ O3HaKOMUTHCH c IIOHSITUEM
IlonsiTHe 0 HenpepbIBHOCTH (PYHKIUM | IEPEMEHHOU, [IpUMEPaMHU
3aBUCHUMOCTEN MEXIY NEPEMEHHBIMU.
| O3HAKOMUTBCS C  TOHATHUEM

rpaduka, onpenensaTh MPUHAIIC)KHOCTh
touku rpaduxy ¢yHkiuu. [1lo dhopmye
MIPOCTEUIIIEN 3aBUCUMOCTH OIPEIECIISATh

BUJ ee rpaduka. Brelpaxare 10
dbopMysie OJHY TIEPEMEHHYIO depes
ApyTHE.

u O3HaKOMUTBCS C OMpeACIICHUEM
(GhyHKIUH, dbopMyIpoBaThH ero.

Haxomute oOmacte oOmpenesneHus |
00JacTh 3HaUCHUHN QYHKITHH.

CBoiicTBa QyHKIMH.

n O3HAKOMUTBCS C  NIPHUMEPAMH




I'paduueckass uHTEpIIpETALIMS.
IIpuMepsbl QyHKINOHAIBHBIX
3aBHMCHMOCTEN B peajibHbIX
npoueccax u siBJIeHUsIX

(OYHKIIMOHATBHBIX  3aBUCHMOCTEH B
pEANbHBIX MPOLIECCAX U3 CMEXHBIX

JTACLUATUINH.
n O3HaKOMUTBHCA C
JI0Ka3aTeIbHBIMU paccyXaeHUsIMHU

HEKOTOPBIX  CBOMCTB JIMHEWHOM U
KBaJpaTUYHON (YHKIUH, MPOBOIUTH
UCCIICIOBAHUE  JIMHEHHOW, KYCOYHO-
JUHEUHOW, NApOoOHO - JHMHEHHOW W
KBaJPaTUYHOW (PYHKIUH, CTPOUTH WX
rpaduku. CTpouTh W 4YMTATh TpaPuKu
bynkuii. UccnenoBats GyHKINH.

u CocraBnsate BuA (PyHKIIMU TIO
JAaHHOMY YCJIOBHIO, PEIlaTh 3aJauyd Ha
HKCTPEMYM.
u BbINONHATS npeoOpa3oBaHus
rpaduka QyHKIUH.

OoOpaTtHble QyHKIIUU | N3yuuts nowamue obpamuol

@yHKyuu, ONPENENsTh BUI U CMPOUmb
epaghux obpamHol GyHKyuu, HAxXo0Uumbo
ee obnacmv onpedeieHus U 00aAcCMb

3HAYEeHU. [IpumeHsTH CBOMCTBA
hyHKIUH npu HCCIIeTOBAaHUH
YpaBHEHUW W TIPU DPEIICHUH 3a7a4 Ha
KCTPEMYM.
| O3HaKOMUTBCA  C  TOHSATHEM
CJI0KHOW (DYHKITHH.

CreneHHble, MOKa3aTeJbHbIE, | Beruucnare 3HaueHus (QyHKIHUHA

JorapupmMuyecKue u
TPUTOHOMETPHYECKHe (PYHKIIUH.
Oo0paTHbIe TPUTOHOMETPUYECKHE

bynkunmn

0 3HAYECHUIO aprymeHTa. Onpenensite
MOJIO)KEHUE TOYKM Ha Tpaduke Mo ee
KOOpJIMHATaM U Ha00OPOT.

| Hcnonws3oBath CBOMCTBA
GyHKIIUHA 11 CpaBHEHUS 3HA4YCHUU
cTeneHei u orapudmos.

| Ctpouth TpaduKu CTENEHHBIX WU
norapuMudecKkux QyHKITHH.

| Pematp IIOKAa3aTEeJIbHbIC u
norapupMUIECKue YpaBHEHHUS u
HEPABEHCTBA o M3BECTHBIM
aIrOPUTMAM.

| O3HakOMHUTBCA C  TOHATHEM
HETIPEPHIBHOM MIEPUOANYECKOU
dbyHkiuu, (GoOpMyIMpoOBaTH CBOWMCTBA
CMHyCa M KOCHUHYCa, CTPOUTh HX
rpaduk.

| O3HaKOMHUTBCS C  MOHATHEM
rapMOHUYECKHUX KOJIeOaHmit u




puMepamM TaAPMOHUYECKHUX KOJieOaHnun
JUTSL OMIUCAHUS TPOIECCOB B (PU3MKE U
JIPYTUX 00JIaCTAX 3HAHMUSI.

| O3HaKOMHUTBCS C  MOHATHEM
Pa3pbIBHOM TEPUOJAUYECKON (PYHKIIHH,
(dbopMynupoBaTh CBOWCTBA TaHTeHCa U
KOTaHT€HCa, CTPOUTh UX IpaPUKH.

| [IpumensaTh cBOMCTBa (PYHKIIUMA
ISt CpaBHEHUS 3HAYEHUN
TPUTOHOMETPUYECKUX (PYHKIUN, IS
peleHus TPUTOHOMETPHUUECKUX
YpPaBHEHUM.

| Ctpouth rpaduku  0OpaTHBIX
TPUTOHOMETPUYECKUX  (PYHKIUH  ©
ompenensaTh o rpadukaM UX CBOHCTBA.
u BrImoHSITH npeoOpa3oBaHue
rpaduKoOB.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IocaenoBaTeIbHOCTH

| O3HaKOMUTHCS C IOHATHEM
YHUCIIOBOM IMOCJaCA0BaATCIIbHOCTH,
crocodaMu ee 3aJaHus1, BBIYMCICHUAIMU
€€ 4JICHOB.

| O3HaKOMHUTHCS C IIOHATHUEM
mnmpeaciia nmocjaca0BaTCIbHOCTH.
| O3HAaKOMHUTBECS C BBIUHMCICHUEM

CyMMBbI O0€CKOHEUHOTO YHCJIOBOTO psa
HAa TPUMEpPE  BBIYKMCICHUS  CYMMBI
OECKOHEYHO yOBIBaIOIIEH
Ir€OMETPUUYCCKOMN TIPOTPECCHH.

] Pemarte 3amaun Ha TpPUMEHEHHUE

hopMyIIbl CYMMBI OECKOHEUHO
yOBIBaIOIICH r€OMETPUUECKOMN
IPOTPECCUH.

IIpou3BogHasl M ee MPUMEHEHHUE | O3HaKOMHUTBCA  C  TOHSITUEM
IIPOU3BOIHOM.

| N3yuuts u ¢dopmynupoBaTth ee
MEXAHUYECKUA U  T€OMETPUUYECKUN
CMBICJI, U3YYHUTh aJTOPUTM BBIUUCIICHUS
IPOU3BOJHON HA MPUMEPE BHIUUCICHUS
MTHOBEHHOM CKOpPOCTH M YIJIOBOTO
Kod(pueHTa KacaTeJIbHOM.

u CocTaBiAaTh ypaBHEHUE
KacaTeJbHOU B 00IIEeM BU/IE.

m  Beryuurs npaBuia
muddepeHpoBaHusl, Ta0IUIy

MIPOM3BOJHBIX ANEMEHTAPHBIX (QYHKIHH,
OPUMEHATh A aAudQepeHunpoBanus




(GyHKIMA, 171 COCTABJICHHS YPaBHEHUS
KacaTeJIbHOM.

| N3yunts TEOpPEMBI O  CBS3H
CBOMCTB (YHKIIMM M IPOU3BOJIHOM,
bopmMynupoBaTh HX.

| IIpoBOoaUTH c ITOMOUIBIO
POU3BOJHON MCCieoBaHUEe (YHKIIMH,
3a1aHHOMN (HOPMYIIOHN.

| YcraHaBnuBaTh CBS3b  CBOWCTB
GyHKIMM W TPOU3BOJHOM MO WX
rpadukam.

| [IpumMeHsATh TPOU3BOAHYIO  JUIA
pelieHuss  3aJa4  Ha  HaxXOXICHHE
HanOOJIBINEr0, HANMEHBIIIETO 3HAYCHUS
Y Ha HAXO0XKJEHUE SKCTPEMYyMa.

ITepBooOpa3Hasi u MHTErpaJI

u O3HAKOMUTBCA € TIOHSITHEM
MHTErpaja 1 nepBooOpa3HOM.

| N3yunth mnpaBuna BBIYUCICHUS
nepBooOpa3Hoit u Teopemy HproToHa-
JleiOnwIIA.

| Pemlatb  3amaunm  Ha  CBA3B
nepBOOOPa3HOI U ee ¢ MPOU3BOIHOM, HA
BBIYMCIICHHE  TIEPBOOOpA3HOM s

TaHHOM (DYHKITHU.

| Pemate 3amaun Ha NpUMEHEHHUE
WHTEerpaia TUTS BBIYMCIICHUSA
(bu3NYECKUX BEIMYHH U TUIOHIA/IEH.
YPABHEHUSA U HEPABEHCTBA
YpaBHeHHUs M CHUCTEMbI YPABHEHHH | W O3HaKOMUTBCA C MPOCTEUIINMH
HepaBeHcTBA M CHCTEMBI HEPABEHCTB | CBEJICHUSAMH O KOPHSIX aJredpanyecKux
¢ IBYMSI llepeMeHHbIMH YPaBHEHUH, c MOHSATUSIMU
UCCIICIOBAHUSI YPAaBHEHUH U CHUCTEM
YpPaBHEHUM.
| N3yunth TEOPUIO
PAaBHOCUJIBHOCTA YpAaBHEHUM U €€
MPUMEHEHHUE. [ToBTOpUTH 3aIUCh
pelIeHUsT  CTaHAAPTHBIX ypaBHEHHH,
mpueMbl NpeoOpa3oBaHMsl ypaBHEHUU
Ui CBEAEHHUS K  CTaHJAPTHOMY
YPaBHEHHUIO.
| Pemarp paloHaIbHbIE,
UppalUOHAIbHBIE, TOKa3aTeJbHbIE U
TPUTOHOMETPUYECKUE  ypaBHEHUS U
CHUCTEMBI.
[ Hcnonws3oBath CBOKCTBA U
rpapukd  QYHKIMHA I8 pEIIeHUs
ypaBHeHHl. [loBTOpUTHL  OCHOBHBIE




IMPpUEMBbI PCIICHUS CUCTCM.

| Pemiatb ypaBHEHUs, TpPUMEHSIS
BCE IPUEMBI (pa3noxxkenue  Ha
MHOXUTENH, BBEJICHUE HOBBIX
HEW3BECTHBIX, NOACTaHOBKa,
rpaduuecKuil METO).

| Pemate cuctembl  ypaBHEHUH,
IPUMEHSIS pa3nyYHbIC CIOCOOBI.

O3HaKOMUTBECS C OOLIMMHU BOINPOCAMU
pELIEHUs] HEPABEHCTB U HUCIIOJIb30BAHUS
CBOMCTB U rpadukoB (yHKUUN TpU
pELIEHUN HEPABEHCTB.

u PemaTte HEpaBEHCTBA U CUCTEMBI
HEPaBEHCTB, MPUMEHSS  pa3jJu4HbIC
CIIOCOOBI.

| [IprmensaTh MaTeMaTH4EeCKUe
METO/IbI JIs1 PELICHUsI COAEPKATENbHBIX
3a]a4 U3 pa3iIuyHbIX o0JacTel HaAyKu U

PAKTUKH. HNuTepnpernpoBath
pe3ynbTaThl, YYUTHIBATH  peajbHbIC
OrpaHUYeHMUS.

3JEMEHTBI KOMBUHATOPUKH, TEOPUU BEPOSITHOCTEHN
CTATUCTHUKH

OcHOBHBIE NIOHATHS KOMﬁI/IHaTOpI/IKI/I

| N3yunth IpaBUJIa
KOMOWHATOPUKH W TPUMEHSITh TpHU
pelIeHnn KOMOMHATOPHBIX 3a/ad.

| Pemate KOMOMHATOpHBIE 3aJauu
METOJIOM Tepedopa W MO TMpaBUILY
YMHOXKEHUS.

| O3HakOMHUTBCA C  TMOHATUSAMH
KOMOWHATOPUKH: pa3MENIECHUAMH,
COYETAHUSIMM W T[EPECTAHOBKAMHU U
dbopmynamu 1Jis UX BEIYUCICHUS.

u OOBICHATH u MPUMEHSITh
bopmyIbI TSt BBIYUCIICHUS
pa3MeIICHUN, MEPECTAHOBOK u
COYETaHWM ITPU PELICHUU 3a7a4.

| O3HaKOMUTBCS C  OWHOMOM
Herorona u tpeyronsaukom llackans.

| Pemare nmpakThueckue 3anadd C
UCIIOJIb30BAaHUEM TOHSATHUH W IPaBUII
KOMOHMHATOPHUKH.

DJieMeHTbI TEOPUH BEPOSITHOCTEM

n N3yuuts KJIaCCUYECKOe
OIpEe/IECNICHUE BEPOATHOCTH, CBOMCTBA
BEPOATHOCTH, TEOPEMY O CyMMe
BEPOSATHOCTEM.

u PaccmoTpeTn IIPUMEPBI




BBIUKCIICHUS BEPOSITHOCTEW. Pemars
3a7]a4M Ha BBIYHCIICHUE BEPOSITHOCTEU
COOBITHH.

IIpencraBienue JaHHBIX (TA0JULBI,
AMArpamMMmbl, rpadukn)

| O3HAKOMUTBCS C NpeaACTaBJICHUEM

YHCIIOBBIX JTAHHBIX " 170
XapaKTePUCTHKAMH.

m Pemare npakTHueckue 3agadd Ha
00paboTKy YHUCJIOBBIX JTAHHBIX,

BBIYMCJICHHUC X XAPAKTCPUCTHK.

I'EOMETPUA

IIpsiMmble ¥ IVIOCKOCTH B
NPOCTPAaHCTBeE

| dopMynupoBaTh W NPUBOJUTH
JI0KA3aTeNbCTBA MPU3HAKOB B3aWMHOTO
PACIIOJNIOKEHUS MPSAMBIX U IUIOCKOCTEM.
Pacno3HaBaTh Ha 4yepTe)kax U MOJEIAX
pa3JInYHbIC cllyvyau B3aMMHOTO
PACIIOJNIOKEHUS MPSAMBIX U IUIOCKOCTEM,
apryMEHTUPOBATh CBOU CYXKICHUS.

| @opMynupoBaTh  ONpPEIEIECHUS,
IPU3HAKA M CBOMCTBA MapaJUICIbHBIX U
MEPIEHAUKYIISIPHBIX IIJIOCKOCTEH,
JBYTPAaHHBIX U JINHEWHBIX YTJIOB.

| BpIinonHATE MOCTpPOCHUS YTIIOB
MEXITY MPSMBIMU, pSIMOU u
IJIOCKOCTBIO, MEXY IUJIOCKOCTSIMH 10
ONMCAHUIO W pacIlO3HaBaTh MX Ha
MOJEISIX.

| [IpumensTH MIPU3HAKA u
CBOWCTBA PACIIOJIOKEHUS TMPSAMBIX U
IJIOCKOCTEW TMpU  PENIEHUM  3a/4ad.
N3o00paxatsb Ha pUCYHKax U
KOHCTPYUPOBATh Ha MOZENSX
NEPHNEHIUKYJAPBl WU HAKIOHHBIE K
IUIOCKOCTH, TMpSMBbIE, TapajUICIbHbIC
IUIOCKOCTH, YIVIBI MEXIy MpSIMOU H

IJIOCKOCTBIO u 000CHOBBIBATH
MOCTPOEHUE.
n Pemrare 3agayu Ha BBIYMCIICHUE

reoMeTpUYecKux BenuduH. OnUCHIBAThH
paccTosiHuE OT TOYKH JI0 MJIOCKOCTH, OT
OpsMOM 10 IJIOCKOCTH,  MEXAY
IUIOCKOCTSIMH, MEXKAY CKPEIINBAOIINMU
OpSMBIMH, MEXIy IPOU3BOJIbHBIMU
¢urypamu B IpOCTPAHCTBE.

n ®opmyaupoBaTh M JOKa3blBaTh
OCHOBHBIE TEOPEMBI O PACCTOSHUIX
(TeopeMsbl CylIECTBOBaHHUS, CBOMCTBA).
N300pakaTh Ha dYepTeKax W MOJEIIX




paccTossHHMS W OOOCHOBBIBAaTH CBOHM
cyxknaeHust. OnpenensiTh U BBIYUCIATH
paccTosiHUS B MPOCTPAHCTBE.
[IpumeHsaTs QopMysnbl U TEOPEMbI
IJIAHUMETPUH JUJISL PELIEHUS 3a7a4.

| O3HakOMHUTBCA  C  TOHSATHUEM
NapajuieIbHOTO MPOEKTUPOBAHUS U €TO
CBOMCTBaMU. QPopmyauposams meopemy
0 nIoWaou OpmMO2OHALHOU HNPOEKYUU
MHO20Y20IbHUKA.

| [TpumeHsTh TEOPUIO IS
000CHOBaHUS MOCTPOCHU I u
BBIYUCIIEHUNW. ApPryMEHTHpPOBATH CBOU
CYXKJIEHUSI O B3aMMHOM pAaCMOJIOKEHUU
MPOCTPAHCTBEHHBIX QUTYD.

MHoOrorpaHHuKu

| OnuceiBaTh u XapaKTCPpHU30BaTb
pas3siIndHbIC BHUJbl MHOI'OI'PAaHHHKOB,
NEPEUNCIIATE UX 3JICMCHTEI U CBOMCTBA.

[ N3o0pakaTh MHOTOTPAHHUKU U
BBITIOJTHSATH MIOCTPOEHHUS Ha
U300paKeHUIX u Ha MOJEIISIX
MHOT'OTPaHHHUKOB.

[ Breruncnsare nuHEHHBIE DJIEMEHTHI
u YIJIBI B MPOCTPAHCTBEHHBIX
KOH(UTypaIHsX, apryMEHTHPOBATH
CBOM CYKJICHUS.

[ XapakTtepu3oBaTh W H300pakaTh

CEUCHUS, pA36epmKU MHO202PAHHUKOS,
BBIYHCIIATH IJIOMIAIA TOBEPXHOCTEH.
u CtpouTh mpocTeilliue cedeHus
KyOa, mpu3mbl, nupamubl. [IpumeHsTh
(baKTbl U CBEJIEHUS U3 IJIAHUMETPUHU.

n O3HaKOMUTBCS C BUJIaMU
CUMMETPUI B IIPOCTPAHCTBE,
dbopMynupoBathb ONpEIEICHUS U
CBOMCTBA. XapakTepu3oBaTh
CUMMETPUU TEN BpaLICHUS "
MHOT'OIPAaHHHUKOB.

| IIprMeHATH CBOMCTBA CHMMETPUHU

IIPU PELIEHUH 3a/1a4.

u Hcnons3oBath  MpuOOpETEHHBIE
3HAHUS TUTSt UCCJIeI0BAHMUS u
MOJIETMPOBAHUS HECIIOKHBIX 3a/1ay.

u N3o6paxarsb OCHOBHBbIE
MHOTOI'PAaHHUKHU U BBINOJIHATH PUCYHKHU
0 YCJIOBHSIM 3a]1a4.

Tesia M MOBEPXHOCTH BpPAlLCHUS

| O3HaKOMHUTBCI C BuaaMu TCII




BpAILICHUA, dbopMynHpoBaTh ux
ONPENEIICHUS U CBOKCTBA.

| @opMynMpoBaTb  TEOPEMBI O
CEYEHMH 1IIapa IUIOCKOCTBIO U O
IJIOCKOCTHU, KacaTelbHOM K cepe.

| XapakTepuszoBaTb U H300paxkarhb
TeJla  Bpall€HUs, MUX  Pa3BEpPTKH,
CEYEHUs.

| Pemare 3amaun Ha mTOCTpPOECHUE
CEUCHUM, Ha  BBIUUCJICHHE  [UJIVH,
PACCTOSIHUM, YIJIOB, TUTOIIA/IEH.
[IpoBoauTth JIOKa3aTelbHbIC
pacCyXJIeHUs MPU PELICHUN 3a]1a4.

| [IprmeHsITh CBOMCTBAa CUMMETPUHN
[IPYA PELICHUM 33724 Ha TeJIa BPALCHUS,
Ha KOMOWHAITUIO TETl.

| N300paxaTb OCHOBHBIE KpYTJIbIE
T€Jla W BBINOJHATH PUCYHOK MO
YCJIOBHIO 3aJa4H.

HN3mepenust B reomeTpuu

| O3HaKkOMHUTBCA C  TMOHATUSMH
wiomaau u o0bema, akKCUOMaMu U
CBOVCTBAMU.

| Pemiath 3agaun Ha BBIYHCICHUE
MJIOMAAeH TIIOCKUX (UTYp, TPUMEHSS
COOTBETCTBYIOMINE (HOPMYNIBI U (PAKThI
13 TUIAHUMETPUHU.

| N3yunth TEOpEMBI O BBIYHCICHUN
00bEMOB  MPOCTPAHCTBEHHBIX  Tell,
peniaTh 3aJja4l Ha MpUMEHEeHne popMyii
BBIYKCIICHUS 00BHEMOB.

| N3yunts bopmybl TUISt
BBIUMCJICHUS IUIOLIAAEH IMOBEPXHOCTEU
MHOTOTPAHHUKOB M TE€Jl BpalICHUA.
O3HaKOMHTBCA C METOAOM BBIYUCIICHUS
TJIOIIA N TIOBEPXHOCTH CEPHI.

| Pemiats 3agaun Ha BBIYKMCICHUE
IJI0IAIEN ITIOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TE.

KoopauHaTsl M BEKTOPHI

m O3HaKOMUTBCSA C TOHATUEM BEKTOPA.
N3yuuth JIEKapTOBY CUCTEMY
KOOPJIMHAT B MPOCTPAHCTBE, CTPOUTH T10
3aJlaHHBIM  KOOpJMHATaM TOYKH U
IUIOCKOCTH,  HAaXOJUTh  KOOPAMHATHI
TOYEK.

u Haxonutb ypaBHEHUS
OKPYXXHOCTH,  CQepbl,  IUIOCKOCTH.
Beruucnars pacCTOsIHUS MEXIY




TOYKaMHU.

| N3yunts CcBOWCTBA BEKTOPHBIX
BEJIMYUMH, IpaBuia Pa3noXKEeHU
BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE,
npaBuia HaXO0XKICHUS KOOpJMHAT
BEKTOpa B MPOCTPAHCTBE, MpaBUJIa
JNIEUCTBUA C BEKTOpPaMH, 3aJaHHBIMU
KOOpJMHATaAMH.

| [IpumeHATH TEOPUIO npu
pelieHur 3aJa4  Ha  JIEUCTBHS  C
BEKTOpPaMH. N3yunts CKaJIsIpHOE

IIPOU3BEACHUE BEKTOPOB, BEKTOPHOE
YpPaBHEHHUE NPSIMOM U IIJIOCKOCTH

| [IpumensaTh TEOPUIO npu
pelieHur  3aJa4  Ha  JICUCTBHS  C
BEKTOpaMH, Ha KOOPAWHATHBIA METON,
HAa  IPUMEHEHUE  BEKTOPOB s
BBIYMCJIEHUS  BEJIWYMH  YIJIOB U

PACCTOSIHUM.

[ O3HAaKOMHTHCS C
JI0Ka3aTeJIbCTBAMH TeOpeM
CTEpEOMETPUU 0 B3aMHOM

PaCIIOJIOKCHUHA IIPAMBIX U IIOCKOCTEH C
HCIIOJIb30BAHUCM BCKTOPOB




4. YYEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHHUE TPOI'PAMMBI YYEFHOM JJUCITATIIMHBI

OcBoeHnue nporpaMMbl yueOHOU AUCITUTUTMHBI «MaTeMaTruka» MpenoyiaracT HaJudue B

npodeccuoHanbHOM 00pa30BaTEIbHONM OpraHU3allii, peaJu3yrolleld o00pa30BaTeIbHYIO
IporpaMMmy cpeiHero ooimiero oopazoBanus B npenenax ocBoeHus OITOIT CIIO na Gaze
OCHOBHOT'O 00111er0 00pa3oBaHus, y4eOHOro KaOMHETa, B KOTOPOM HMEETCS BO3MOXKHOCTh
obecreuynTh 00yJaroIMMCs CBOOOAHBIN J0CTyn B IHTEpHET BO BpeMs y4eOHOTO 3aHATHS U
MIepPHO,T BHEYUCOHOMU JCATEITHHOCTH.
[Tomemnienne kaOWHETa MJOJKHO YIOBICTBOPATH TpeOoBaHmsM CaHUTAPHO-IIUIACMHO-
norudeckux npasui 1 HopMaTuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAIIIEHO TUIIOBBIM
o0OpyJ0OBaHMEM, YKa3aHHBIM B HACTOSIIUX TpPeOOBAaHUAX, B TOM YHCIE CIEIUaTU3U-
pPOBaHHOW y4eOHOW MeOeNbl0 M CpencTBaMu OOYy4YeHHS, JOCTATOYHBIMU JIJISi BBITIOJIHCHHUS
TpeOOBaHMIl K YPOBHIO MOATOTOBKHA 00YYAIOIUXCSI.

B kabuneTe MOKHO OBITH MYJIBTHMEIUHHOE OO0OpPYIOBaHHE, TOCPEICTBOM KOTOPOTO
YYaCTHUKH 00pa30BaTeIbLHOTO Mpoliecca MOTYT IMPOCMATPUBATh BU3YaJbHYIO WH(POPMAITHIO
10 MaTeMaTHKe, CO3/1aBaTh MPE3CHTAINN, BUIEOMATEPHAIIbI, HHBIC JOKYMEHTHI.

B cocTtaB yueOHO-METOIUYECKOTO U MAaTEPUATILHO-TEXHUYECKOTO 00ECIIeYeHUs POrpam-
MBI Y4eOHOU TUCITUTIINHBI « MaTeMaTHKa» BXOJIST:

+ MHOTO()YHKIIMOHAJIbHBIN KOMILJIEKC MTPENo1aBaTes;

- HasIIHbIE MOCOOMs (KOMIUIEKThI Y4eOHBIX TaOJHIl, IJIAKaTOB, MOPTPETOB BbIAAIO-

MIUXCSA YYCHBIX-MAaTEMaTUKOB U Jp.);

- MH(OPMAIMOHHO-KOMMYHUKATUBHBIE CPEJICTBA;

+  DKPaHHO-3BYKOBbIE TOCOOUSI;

- KOMIUIEKT TEXHUYECKOM JOKYMEHTAIINH, B TOM YHCJIE MMAcTIOpTa Ha CPEJCTBA 00yUYeHUS,

WHCTPYKITUU TI0 UX UCTIOJIb30BAHUIO U TEXHUKE 0€30MaCHOCTH;

- OubmmoTeuHbId HOHS.

B Oubnmoreunsiii GoHI BXOAAT y4eOHUKH, yueOHO-MeToandeckne KOoMIUieKTol (YMK),
o0ecreunBaoIIie OCBOCHNUE YIeOHON TUCITUTUTHHBI « MaTeMaTuka», peKOMEHIOBaHHBIC UITH
JIOTTYIIICHHBIC IS UCIIOJIb30BAHUS B MPOPECCUOHAIBHBIX 00pa30BaTEIbHBIX OpraHU3AIMSIX,
peanu3yIMX 00pa30BaTelIbHYI0 MpOorpaMMy CpeaHero oOiiero o0pa3oBaHus B Ipejenax
ocBoenus OITOIT CITO na 6a3e 0CHOBHOT'O O0IIIEro 00pa3oBaHMUs.

bubnmuoreunbiii poHI MOXKET OBITH JOTOJHEH SHIMKJIONCIUSIMH, CIIPAaBOYHUKAMH, Ha-

YYHOM, HAYYHO-TIOMYJIIPHOU U APYTOM JIUTEPATYPOU 110 MATEMATHUKE.
B mporecce ocBoeHHs MporpaMMbl ydeOHOW AUCIUIUIMHBI «MaTeMaTukay CTYACHTHI
JOJDKHBI TIOJYYHUTh BO3MOXKHOCTH JOCTYIa K JJICKTPOHHBIM Yy4YeOHBIM MaTepHaliaM TI10
MaTeMaTHKe, MMEIOIIUMCS B CBOOOTHOM JIOCTYTIC B CeTH MHTEpHET (3JEKTPOHHBIM KHHUTaM,
MpakTUKyMaMm, Tectam, marepuainam EI'D u nip.).

5. KOHTPOJIb M OLIEHKA PE3YJILTATOB OCBOEHMSI YYEBHOI
JUCHMILIAHBI

KonTposb # omeHka pe3yJbTaTOB  OCBOCHMS  Y4EOHOM  JUCHUIUIMHBI
OCYILECTBISIETCS MNPENOJABATEIEM B IPOLECCE MNPOBEACHUSA MNPAKTUYECKUX 3aHATHU U
nabopaTOpHBIX  paboOT, TECTUPOBAHUS, a TaKXKE  BBINOJIHEHUS  OOyJaroNUMUCS
VHIUBUIYAJIBHBIX 33JlaHUH, IIPOEKTOB, NUCCIICTOBAHUM.

Pe3yabTaThl 00y4eHus | DopMbI U1 METOAbI \




(ocBOeHHbBIE YMEHUS, YCBOCHHbIE 3HAHUS)

KOHTPOJISl M OLEHKH
pe3yJabTATOB 00y4YeHH sl

YMmenus:

BBITIOJTHATL ~ apu(pMETUUECKUe  JIEUCTBUA  Haj
YHCJIAMH, COYETas] YCTHBIE U MMCbMEHHBIC ITPUEMBI;
HaXxOJUTh MNPUOJIKEHHbIC 3HAYCHHUS BEIUMYUH H

Onenka B pamkax
TEeKYyIIero KOHTPOJsI  Ha
MPAKTUUYECKUX 3aHATHUSX.
O1eHKa BBITIOJIHEHUS

HNOTPEIIHOCTH  BbIUMCICHUM  (aOCONIIOTHAsE W | IOMAIHUX 33JaHUM.
OTHOCHTEIbHAs); CpaBHHBATh YHCIIOBBIC
BBIPAKEHUS;
HAXOAUTh 3HAYEHHsI KOpHA, CTereHu, jorapudma, | OmeHka B paMKax TEKYyIIEro
TPUTOHOMETPHUUECKUX BBIPAKEHUH HA OCHOBE | KOHTPOJIA HA MPAKTUYECKUX
OTIpe/CNICHUs, HUCIOIb3ysl TMpPH HEOOXOAMMOCTH | 3aHATHSIX.
MHCTPYMEHTAJIbHBIE  CpPEACTBa;  MOJb30BaThes | OleHKa BBITIOJTHEHUS
OpUOIMKEHHOM  OLIGHKOHW IpU  IPAKTHUYECKHX | IOMAIIHUX 3aJaHUM.
pacuerax; O1ieHKa BBIIOIHEHUS
KOHTPOJIbHON pabOThI.
BBITOJIHATh npeoOpa3oBaHus BeIpaxkeHui, | OueHka B pamKax
OpUMeHss (OpPMYyJibl, CBS3aHHBIE CO CBOMCTBaMM | TEKYILIErO KOHTpOJS  Ha
CTENEHEH, Jorapu(moB, TPUTOHOMETPUUECKUX | IPAKTUYECKUX 3AHITUSIX.
byHKIUH; Onenka BBITIOJTHEHUS
JNOMAIIHUX 331aHUM.
Onenka BBITIOJTHEHUSA
KOHTPOJIbHOM pabOTHI.
BBIUMUCIIATh 3HaYeHHEe QYHKIMM 10 3agaHHoMy | OleHka B pamKax
3HAYEHUIO0 apryMEHTa IpU pa3IUYHbIX CHOCO0ax | TEKYLIEro KOHTPOJsd  Ha
3aaHus QYHKIUU IPAKTUYECKUX 3aHATHUIX.
Onenka BBIIOJIHEHUS
JOMalTHUX 3aJJaHU.
ONpEAENsATh  OCHOBHBIE  CBOiicTBa  4MciOBBIX | OueHka B pamKax
byHKIM, HIUTIOCTPUPOBATH UX Ha TpaduKax TEKYLIEro KOHTpPOJsS  Ha
MPAKTUYECKHUX 3aHATHUSAX.
Onenka BBITIOJTHEHUSA
JOMAIIHUX 331aHUM.
CTpOUTh  Trpa@uKu  HU3y4eHHbIX  (GyHKUUH, | OueHka B pamKax
WJUTIOCTPUPOBATH o rpaduKy CBOMCTBA | TEKYIIETO  KOHTPOJS  Ha
AJIEMEHTAPHBIX (PYHKIIN; IPAKTUYECKUX 3aHATHUIX.
Onenka BBIIOJIHEHUS
JOMalTHUX 3aJJaHU.
UCIOJIb30BaTh MOHATHE (QYHKUMU Uil onucaHus U | OueHka B pamKax
aHaJIM3a 3aBUCUMOCTEN BEIMYUH TEKyIIero KOHTpOJsA Ha
MPAKTUYECKHUX 3aHATHUSAX.
Onenka BBITIOJTHEHUSA
JOMAIIHUX 331aHUM.
HAXOJUTh MMPOU3BOIHBIC 3JIEMEHTAPHBIX PyHKIMM; | OleHka B pamKax
UCIIOJIb30BAaTh  MPOU3BOJHYIO  JUISI  M3Yy4YEHHUS | TEKYLIEro  KOHTPOJISA  Ha
CBOMCTB (PYHKIIMIA U IOCTPOEHUS IpaUKOB MPAKTUYECKHUX 3aHATHUSAX.
Onenka BBINOJIHEHUS




JIOMAIITHUX 3aJaHuH.

Onenka BBITIOJTHEHU S
KOHTPOJIbHOHN pabOTHI.
OPUMEHSITh  TPOU3BOJHYIO sl mpoBeaeHus | OneHka B paMKax
NpUOMKEHHBIX  BBIYMCICHUM, peniaTh 3aJauyd | TeKYIIero  KOHTPOJs  Ha
IIPUKJIATHOTO XapakTepa  Ha  HaXOXJCHHE | MPAKTUYECKUX 3aHATHUIX.
HanOOJIBIIIETO ¥ HANMEHBIIIETO 3HAYCHUS; Ornenka BBIITOJIHCHUS
JTOMAIIHUX 3aJaHuN.
Onenka BBITIOJTHEHU S
KOHTPOJIbHON pabOTHI. M.
BBIYUCIIATh B TPOCTEHIIUX ciydasx mmiomanu u | OmeHka B pamKax
00BEMBI C  HCIIOJIb30BAHUEM  OMPEJCICHHOTO | TeKYIEro  KOHTPOJIsS  Ha
WHTEerpasa MPAKTUYECKUX 3aHSITHSIX.
Ornenka BBIITOJIHCHUS
JTOMAIIHUX 3aJaHuN.
Ornenka BBIITOJIHCHUS
KOHTPOJIbHOM paOOTHI.
peuiaTth paloHaJIbHbIE, IokasarejbHble, | O1eHka B paMKax
JorapupMuUIecKue, TPUTOHOMETPHUUECKHE | TEKYIIETO  KOHTPOJS  Ha
YpaBHEHUS, CBOJANIMECS K  JUHEHHBIM ¥ | IPAKTUYCCKUX 3aHATHSIX.
KBaJPaTHBIM, a TAaK)KE aHAJIOTUYHBIC HepaBeHCTBA U | OreHka BBITIOJTHEHUS
CHCTEMBI JIOMaITHHUX 3aJJaHUMH.
Onenka BBITIOJTHEHU S
KOHTPOJIbHOM pabOTHI.
UCIIOb30BaTh  rpaduueckuid  meron pemieHus | OueHka B paMKax
ypaBHEHUM 1 HEPABEHCTB TEeKYyIIero KOHTPOJsI  Ha
MPAKTUYECKUX 3aHITHUSX.
Ornenka BBIITOJIHCHUS
JIOMAIITHUX 3aJaHUH.
n300pakath ~Ha  KOOpPAMHATHOW  miockoctu | OrmeHka B pamKax
pelIeHNs] ypaBHEHUW, HEPABEHCTB M CHUCTEM C | TEKYIIETO KOHTPOJS  Ha
JIBYMSI HEU3BECTHBIMH MPAKTUYECKUX 3aHSITHSIX.
Onenka BBITIOJTHEHU S

JIOMAIITHUX 3aJaHuH.

COCTaBJIATh W PCIIATb YPABHCHUSA M HCPABCHCTBA,

CBSI3BIBAIOIIINEC HEU3BECTHBIC BEJIMYUHBI B | Onenka B pamkax
TEKCTOBBIX (B TOM UHCIIC MIPUKIIAIHBIX) 3a1a4ax TEKYyIIEro KOHTPOJS  Ha
MPAKTUYECKUX 3aHSITUSAX.
Orenka BBITTOJTHEHHS
JIOMAaITHUX 3aJlaHUH.
pemarh mpocTeimme KoMmOuHaTtopHble 3amauu | OneHka B paMKax
METOJIOM Tiepedopa, a TakKe C HCIOJb30BAHHEM | TEKYIIETO KOHTPOJS  Ha
M3BECTHBIX (HOPMYIT; MPAKTUYECKUX 3aHATHUSIX.
Orenka BBITIOJTHEHU S
JIOMAaIITHUX 3aJIaHUH.
BBIYUCIISAITh B TMPOCTEHIIUX Ciy4dasxX BEpOSITHOCTH | OneHka B paMKax
COOBITHH HAa OCHOBE MOJICYETa YHCJIa NCXOI0B; TEKyIIEro KOHTPOJS  Ha




MPAKTUYCCKUX 3aHATHUAX.

Orenka BBITIOJTHEHU S
JIOMAaIITHUX 3aJIaHUH.
pacrio3HaBaTh ~Ha  4depTrexkax W Mojensax | OneHka B paMKax
POCTPAHCTBEHHBIC hopMbI; COOTHOCHUTH | TEKYIIIETO  KOHTPOJISI  Ha
TpeXMEpHble  OOBEKTHI C WX  OMNHCAHUSIMH, | IPAKTUUCCKUX 3aHITHUSX.
HM300paKEHUSIMU Ornenka BBIITOJIHCHUS
JIOMAIITHUX 3aJaHUH.
OMHKCHIBATh B3aMMHOE pACIONOXKEHUE MNpsSMbIX u | OleHka B pamKax
MJIOCKOCTE B TPOCTPAHCTBE, apPTyMEHTHUPOBATh | TEKYIIETO KOHTPOJS  Ha
CBOU CYXKJIEHHUSI 00 3TOM PaCIOI0KEHUN MPAKTUYECKUX 3aHSITHSIX.
Orenka BBITIOJTHEHU S
JIOMAIITHUX 3aJaHnuH.
Ornenka BBIITOJIHCHUS
KOHTPOJIbHOM paOOTHI.
aHaJM3UPOBaTh B MPOCTEHIINX Ciiydyasx B3auMHoe | OleHka B paMKax
pacrojiokeHue 00beKTOB B MPOCTPAHCTBE; TEeKYyIIero KOHTPOJsI Ha
MPAKTUYECKUX 3aHATHUSX.
Ornenka BBIITOJIHCHUS
JIOMAaIITHUX 3aJIaHUM.
n300pakaTh OCHOBHBIE MHOTOTPAHHHUKHU U Kpyribie | OmeHka B pamKax
TeJa; BBITIOJIHATH YEPTEKHU M0 YCIOBUSAM 3a/1a4 TEKYIIEro KOHTPOJIsS  Ha
MPAKTUYECKUX 3aHSITHSIX.
Orenka BBITIOJTHEHU S
JIOMAIITHUX 3aJaHUH.
Ornenka BBIITOJIHCHUS
KOHTPOJIbHOM pabOTHI.
CTPOUTh MpOCTeHIUe ceueHus KydOa, mpusmel, | OneHka B paMKax
TUPaMU/IbI TEeKYyIIero KOHTPOJsI  Ha
MPAKTUYECKUX 3aHSITHSIX.
Orenka BBITIOJTHEHU S
JIOMAaIITHUX 3aJIaHUH.
pemarh  IUIaHUMeTpudeckue W mpocredmue | OmneHka B pamKax
CTEPEOMETPUYECKME 3aJaud HAa  HAXOXKJACHHE | TeKYIIEro KOHTPOJIsS  Ha
r€OMETPUUYECKHIX BEJINYUH (mmaH, YTJIOB, | MPAKTUYECKUX 3aHATHSIX.
IJI01aIeH, 00BEMOB); Orenka BBITIOJTHEHUSA
JTOMAIIHUX 3aJaHuN.
Ornenka BBIITOJIHCHUS
KOHTPOJIbHOM paOOTHI.
UCIIOJIb30BaTh MPU PEIICHUH cTepeoMerpuyeckux | OlneHka B paMKax
3a/1a4 TUTAaHUMETPUUIECKHE (PaKThl M1 METO/IBI; TEKYIIEro KOHTPOJIsSl Ha
MPAKTUYECKUX 3aHSITHSIX.
Orenka BBITIOJTHEHU S
JIOMAIITHUX 3aJaHuH.
Orenka BBITIOJTHEHU S
KOHTPOJIbHOM pabOTHI.
IIPOBOJIMTHL JIOKAa3aTelbHbIE pacCykJIeHus B xojae | OneHka B paMKax




pelieHus 3a1a4

TEKYIIEro KOHTPOJIsSl  Ha
MPAKTUYECKUX 3aHSITHSIX.
Orenka BBITIOJTHEHHU S
JOMAIIHNAX 3aJaHnM.
Ouenka BBITOJIHEHUS

KOHTPOJIbHOMN pabOTBHI.

3HaHus:

3HAYCHHE MATEeMaTHYEeCKOW HAYKH IS PEIICHHUS
3a/ja4, BO3HUKAIOIIUX B TEOPUU W TPAKTHKE;
IIAPOTY M B TO JK€ BpeMsS OrPAHWUYCHHOCTH
MPUMECHCHHS MAaTeMaTHYCCKUX METOJIOB K aHAIIN3Y
U HCCJICIOBAHUIO TIPOIICCCOB U SBJICHUH B TPUPOJIE
1 OOIIECTBE;

OreHka JESITeIbHOCTH
o0y4JaroIerocsi B mporecce
OCBOCHHS 00pa30BaTEIIHbHON
IPOrPaMMBbI Ha
MPAKTUICCKHUX 3aHATHSIX

3HAYE€HHUE MPAKTUKHU U BOMPOCOB, BOSHUKAIOIIUX B
camMoil MmaTeMaTuke st GOPMUPOBAHMS U PA3BUTHUS
MaTEMaTUYECKONM  HAyKW; HCTOPHUIO  PA3BUTHUS
MOHSATUSL 4YMCIIa, CO3/JaHMS  MaTeMaTH4eCKOro
aHaiu3a, BOBHUKHOBEHUS U Pa3BUTUS F€OMETPUU;

Orenka JeSITEILHOCTH
oOyuyarolierocss B mpolecce
OCBOEHHUS 00pa30BaTEIbHOM
MIPOTPaMMBbI Ha
MPAKTUYECKUX 3aHATHUAX

YHUBEPCAJIBHBIM  XapakTep  3aKOHOB  JIOTMKH
MAaTeMaTUYECKUX PACCYKJICHUM, NX NPUMEHUMOCTb
BO BCEX 00JIaCTIX YETOBEUYECKON ACSITEIbHOCTU

Ouenka NEeATEIbHOCTU
oOyuarolierocs B mporecce
OCBOCHHS 00pa30BaTEIHHON
IIPOTPaMMBbI Ha
MIPAKTUYCCKHX 3aHATHIX

BEPOSITHOCTHBIN XapakTep pa3ju4HbIX MPOILIECCOB
OKPYXKaIOILIEro MUpa

Orenka JeSITEILHOCTH
oOyuyarolierocs B mpolecce
OCBOEHHUS 00pa30BaTEIbHOM
MIPOTPaMMBbI Ha
MPAKTUYECKUX 3aHATUAX

6.PEKOMEHAYEMAS JIMTEPATYPA

Jna cmyoenmos

1. bammakos M.U. Maremaruka. Yueouuk mist HI1O u CITO. — M.: 2015
2. bammakoB M.U. Marematuka. YueOouuk mig HITO u CIIO. — M.: 2015

3. bammmakos M.U. Maremaruka.
yueb.mocobue. — M.: 2015

©CoN A

COopHuk 3amady nOpodUIBLHON HANPaBIEHHOCTH:

bammvakoB M.U. Maremaruka. 3agaunuk: yaeb.mocodue. — M.: 2015
bammvakos M.U. Maremarunka (6a30Bbiif ypoBeHs). 10 k1. — M.: 2014
bammMakoB M.M. Maremarunka (6a30Bbiii ypoBenb). 11 ki — M.: 2015
bamvakoB M.U. Anrebpa u Hadana ananu3za, reometpus. 10 k1. — M.: 2015
bammvakos M.U. Coopuuk 3aaa4: yued.mocodue (6a30BbIil ypoBeHs). 11 k1. - M.: 2014
. Komsirun FO.M. u np. Martemaruka (Kuaura 1). — M.: 2015

10 Konsrun FO.M. u np. Marematuka (Kuaura 2). — M.: 2015

JIna npenooasamenceii




1. O6 obpazoBanmu B Poccuiickoit ®eneparuu. DenepanbHblii 3aKoH Poccuiickoit
®enepanun ot 29 nexadpst 2012 r. Ne 273-03

2. @enepalbHBIII TOCYJApCTBEHHBIN 00pa30BaTENbHBIM CTaHIAPT CpenHero (IMOJIHOTO)
oOwero oopaszoBanus. YT1B. [Ipukazom MunoOpHayku Poccum ot 17 mast 2012 1. Ne 413

3. Ilpukaz Mwunobpuayku Poccum ot 29 nekabpst 2014 r. Ne 1645 « O BHeceHuu
W3MEHEHMH B npuka3 MuHUCTEepcTBa 00pa3oBaHus U Hayku Poccuiickoit deaepanuu oT
17 mas 2012 r. No 413 «OO0 yrBepxkaeHUN (QeaepalbHOTO TOCYIapCTBEHHOTO
00pa30BaTEIBLHOIO CTaHAAPTA CPEIHETO (TIOJIHOT0) 0OIIET0 00pa30BaAHUSY.

4. PexoMeHJAIM N0 OPraHU3alliy MOJYYeHUS CPEAHETO O0IIero 00pa3oBaHus B TIpeaenax
OCBOEHHS 00pa30BaTeNIbHBIX MPOTPAMM CPEIHET0 MpodeCCUOHATLHOTO 00pa3oBaHus Ha
0aze OCHOBHOTO o00miero oOpa3oBaHus ¢ ydeToM TpeOoBaHuii (enepanbHBIX
roCyJapCTBEHHBIX 00pa30BaTENbHBIX CTAHJAPTOB M TMOJy4aeMoil mpodeccun Wuiu
CHEIUAIBLHOCTH CpefHero mpodeccruoHansHoro obOpaszoBanus (muchbmo JlemaprameHTa
roCyJapCTBEHHOM TMOJUTHKA B cdepe moaAroToBku paboumx kaapoB u IO
Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

5. Aranacsn JI.C., byryzoB B.®., Kagommer C.b. u ap. T'eomerpus (6a30BbIii u
npomibHbINA ypoBHU). 10-11. — M.: 2012

6. bammakoB M.U. Marematuka. Kaura qist mpenonaBarens. Merogudeckoe mocooue. —
M.:2013

7. bammvakos M.U. III.U. Lipranos. MeToaudeckoe mocoOne s MoAroToBku k EI'D. —
M.: 2011

8. Komsarun I0.M., TkaueBa M.B, ®eneposa H.E. u np. mox pen. XKmwkuenko A.b. Anrebpa
Y Hayaja MaTeMaTH4yecKoro aHaiusa (0a30BbIi U mpouiabHbIA ypoBHH). 10 k1. — M.:
2011

l[OHOJIHI/ITeJ'II)HbIe HCTOYHHKH

1. Amumor II.A. u ap. Anre6pa u Hadana ananu3a. 10 -11 k1. — M., 2015.

2. Komsirun FO.M. u 1p. Martematuka (Kuaura 1). — M., 2015.

3. Komsarun KO.M. u ap. Matematuka (Kaura 2). — M., 2015.

4. Jlykankun [I'JL., Jlykankun A.I'. Marematuka. Y. 1: ywyeOHoe mocoOue ais
YUpEKICHUN HAaYaIbHOTO MPOQeCCHOHAIBEHOTO 00pazoBanus. — M., 2004.

5. Ilexnenkuii M.JI. MaremaTtuka: yueOuuk. — M., 2003.

6. CmupnoBa U.M. I'eometpus. 10 -11 ki, — M.:, 2000.

7. Tloropenos A.B, T'eometpust 10-11 k. — M., 2006

8. bammakoB M.M. Matematuka (6a30BbIif ypoBens). 10—11 ki1 — M., 2014.

9. bammakoB M.U. Marematuka: 10 k1. CoopHuK 3a1a4: yue6. mocodue. — M., 2004.

MeTtoanueckoe odecneyeHue
1. KoMIUIEKT TeCTOB IO BCEM TeMaM MPOTPAMMBI.
2. KoMIIeKT 3a1aHuii U1 KOHTPOJIBHBIX padoT MO TeMaM MPOrpamMMmBl.
3. KommiekT MHIUBUAYaTIbHBIX KapTOYEeK-3a1aHuM.
4. KowmrnekT Tabauil no anredpe v HayajlaM aHaJIu3a U 10 T€OMETPHH.
5. KoMruiekT crepeoMeTpruuecKkux Tell.

Humepnem-pecypcol

1. http://school-collection.edu.ru — Dnexkrponnusiii yueOHuk «Maremartuka B mkoine, XXI

BEK».



2. http://fcior.edu.ru - uadopmanoOHHBIE, TPEHUPOBOYHBIE U KOHTPOJIBHBIE MATCPHUAIIBI.
3. www.school-collection.edu.ru — Epmmnas xkosmurekuuu LudpoBeix o00pa3oBaTeabHBIX
pecypcoB

4.

8.

9.

http://Muno6pHayku.pd/ - MunucrepctBo oopazosanus PD;

5. http:/edu.ru/ - ®enepanbHbIii 00pa30BaTEIbHBIN HOPTAL
6.
7. http://school-collection.edu.ru/ — DnexkTpoHHbIi yueOHUK «MaTemaTnka B mikose, X XI

http:/kokch.kts.ru/cdo/ -TectupoBanue online: 5 - 11 kimacchr;

BCK».

http://fcior.edu.ru/ - nadopmanroHHbIe, TPEHUPOBOYHBIC M KOHTPOJIbHBIC MAaTEPUAJIbI.
http://Mmuno6pnayku.pd/ - MunuctepctBo oopazoBanus Pd;

10.http:/edu.ru/ - denepanbHbIil 00pa30BATEIBHBIN TOPTAI;
11.http:/kokch.kts.ru/cdo/ -TectupoBanwue online: 5 - 11 k1acchr;
12.http://school-collection.edu.ru/ — SnexrponHsiit yueOHNK «MaTtemaruka B mkoe, XXI

BCK».

13.http://fcior.edu.ru/ - napopmManOHHBIE, TPEHUPOBOYHBIE M KOHTPOJIBHBIC MATEPHAIBI.



http://%D0%BC%D0%B8%D0%BD%D0%BE%D0%B1%D1%80%D0%BD%D0%B0%D1%83%D0%BA%D0%B8.%D1%80%D1%84/
http://www.edu.ru/
http://www.kokch.kts.ru/cdo/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://%D0%BC%D0%B8%D0%BD%D0%BE%D0%B1%D1%80%D0%BD%D0%B0%D1%83%D0%BA%D0%B8.%D1%80%D1%84/
http://www.edu.ru/
http://www.kokch.kts.ru/cdo/
http://school-collection.edu.ru/
http://fcior.edu.ru/

	СОДЕРЖАНИЕ
	Программа разработана на основе примерной программы учебной дисциплины «Математика» для специальностей СПО, одобренной Научно-методическим советом Центра профессионального образования ФГАУ «ФИРО» и рекомендованной для реализации основной профессионал...

	3.Характеристика основных видов деятельности студентов
	4.  Учебно-методическое и материально-техническое обеспечение программы учебной дисциплины
	5.Контроль и оценка результатов освоения УЧЕБНОЙ Дисциплины
	Контроль и оценка результатов освоения учебной дисциплины осуществляется преподавателем в процессе проведения практических занятий и лабораторных работ, тестирования, а также выполнения обучающимися индивидуальных заданий, проектов, исследований.

